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have at least one parallel portion 1n which the first yarn
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second yarn section 1s smaller than a larger value of the first
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SHOE UPPER FOR SPORTS SHOES

CROSS REFERENCE TO RELATED
APPLICATION

This application 1s related to and claims priority benefits
from German Patent Application No. DE 102015 205 °751.8,
filed on Mar. 31, 2015, entitled SHOE UPPER FOR
SPORTS SHOES (*the *751 application™), and 1s related to
and claims priority benefits from European Patent Applica-
tion No. DE 10 2016 201 973.2, filed on Feb. 10, 2016,
entitled SHOE UPPER FOR SPORTS SHOES (*the *973
application™). The 751 and 973 applications are hereby
incorporated herein 1n their entireties by this reference.
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15
FIELD OF THE INVENTION

The present invention relates to a shoe upper for a sports
shoe, a sports shoe, and a method for manufacturing a shoe
upper for a sports shoe. 20

BACKGROUND

Sports shoes usually comprise an upper and a sole secured
to that. Whereas the sole often consists of just one material 25
(¢.g. rubber or leather) or of only few materials, various
materials are often used 1n a shoe upper for different areas
of the foot fulfilling different functions. For example, the
heel and toe area of a shoe upper 1s often reinforced because
especially high loads occur in these areas. As a result, there 30
1s a plurality of individual parts, with a typical shoe upper for
a sports shoe possibly comprising more than 15 parts.
During manufacture, 1t 1s therefore particularly the assembly
of these parts which 1s time-consuming and often carried out
by manual labor. 35
A high amount of waste 1s furthermore created in the
manufacture of conventional sports shoes due to the cutting
of the individual parts. This material can usually no longer
be used for the manufacture of sports shoes and therefore
constitutes production waste or 1s recycled—if possible. 40
When cutting parts for a shoe upper out of a sheet of
material (e.g. woven fabric or mesh), orientation further-
more has to be taken 1nto consideration, since stretchability
depends on the direction especially 1n textile materials. So as
to ensure that stretchability between the individual parts of 45
the shoe upper does not vary too greatly, the parts always
have to be cut out of the sheet of material in the same
orientation, whereby the manufacturing eflorts increases.
Furthermore, this additionally increases the produced waste,
since 1t 1s usually not possible to arrange the cuts in such a 50
way that it will be possible to cut the greatest number of
parts possible from a sheet.
Therelore, the present invention 1s based on the problem
of providing a shoe upper for a sports shoe which 1s provided
at selected locations with certain functions like e.g. stiflness, 55
stability and abrasion resistance, and which may generally
be manufactured in a simple manner and cost eflectively.

SUMMARY
60
The terms “invention,” “the invention,” “this invention™
and “the present mvention™ used 1n this patent are intended
to refer broadly to all of the subject matter of this patent and
the patent claims below. Statements containing these terms
should be understood not to limit the subject matter 65
described herein or to limit the meaning or scope of the
patent claims below. Embodiments of the invention covered

b B Y 4

2

by this patent are defined by the claims below, not this
summary. This summary 1s a high-level overview of various
embodiments of the mvention and introduces some of the
concepts that are further described in the Detailed Descrip-
tion section below. This summary 1s not intended to 1dentify
key or essential features of the claimed subject matter, nor
1s 1t intended to be used 1n 1solation to determine the scope
of the claimed subject matter. The subject matter should be
understood by reference to appropriate portions of the entire

specification of this patent, any or all drawings and each
claim.

According to certain embodiments of the present inven-
tion, a shoe upper for a sports shoe comprises a first layer
with a first surface and an opposing second surface, a first
yarn section with a first diameter, wherein the first yarn
section 1s arranged on the first surface of the first layer, and
a second yarn section with a second diameter, wherein the
second yarn section 1s arranged on the first surface of the
first layer, wherein the first yarn section and the second yamn
section comprise at least one parallel portion 1n which the
first yarn section 1s substantially parallel to the second yarn
section, and wherein a distance between the first yarn section
and the second yarn section 1s smaller than a larger value of
the first diameter and the second diameter.

In some embodiments, the distance between the first yvarn
section and the second yarn section 1s smaller than half the
larger value of the first diameter and the second diameter.
The distance between the first yarn section and the second
yarn section may further be smaller than one third of the
larger value of the first diameter and the second diameter.

In certain embodiments, the first yarn section and the
second yarn section contact each other. The first yarn section
and the second yarn section may contact each other over an
entire length of the at least one parallel portion. The entire
length of the at least one parallel portion may be at least 1
CIm.

In some embodiments, the first yarn section and the
second yarn section are sections of a single continuous yarn.
The first yarn section and the second yarn section are
sections of two distinct yarns.

According to some embodiments, the shoe upper further
comprises a plurality of first yarn sections and second yarn
sections with corresponding substantially parallel portions.
The substantially parallel portions may be arranged 1n a row
and the distance between the respective first yarn sections
and the respective second yarn sections decreases along the
TOw.

In certain embodiments, the shoe upper further comprises
a {irst area 1n which the first yarn section and the second yarn
section are arranged, comprising a yarn density of 5 to 20
yarns per centimeter. The shoe upper may further comprise
a plurality of areas with diflerent yarn densities. The yarn
density of the plurality of areas may increase 1n a certain
direction along a surface of the shoe upper.

In certain embodiments, the first diameter and the second
diameter are between 0.3 mm and 2 mm.

In some embodiments, the first layer may comprise a first
yarn, and the first yarn section and the second yarn section
may be formed on a second yarn arranged 1n a second layer,
wherein the first layer 1s arranged partially above the second
layer.

In some embodiments, at least one reinforcing element 1s
arranged between the first layer and the second layer.

In some embodiments, the first yarn and/or the second
yarn may be a melting yarn. In further embodiments, the first
yarn and/or the second yarn may be a filament yarn.
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According to some embodiments, a shoe comprises a shoe
upper as described above.

According to certain embodiments of the present mnven-
tion, a method of manufacturing a shoe upper comprising a
first layer with a first surface an opposing second surface, a
first yarn section with a first diameter, and a second yarn
section with a second diameter, comprises arranging the first
yarn section on the first surface of the first layer; arranging
the second yarn section on the first surface of the first layer,
such that the first yarn section and the second yarn section
comprise at least one parallel portion in which the first yarn
section 1s substantially parallel to the second yarn section,
and such that a distance between the first yarn section and
the second yarn section 1s smaller than the larger of the first
diameter and the second diameter.

BRIEF DESCRIPTION OF TH.

(Ll

DRAWINGS

In the following detailed description, embodiments of the
invention are described referring to the following figures:

FIG. 1 1s an image of an embroidery machine that 1s
carrying out a method according to certain embodiments of
the present mnvention.

FIG. 2 1s a top view of a shoe upper, according to certain
embodiments of the present invention.

FIG. 3 1s a top view ol a shoe upper, according to
additional embodiments of the present invention.

FIG. 4a 1s a side view of a sports shoe, according to
certain embodiments of the present invention.

FIG. 45 1s a side view of a sports shoe, according to
turther embodiments of the present invention.

FIG. 4c¢ 1s a detailed view of the sports shoe of FIG. 4b.

FIG. 5 1s a schematic view of a shoe upper, according to
certain embodiments of the present invention.

FIG. 6 1s a top view of a shoe upper, according to further
embodiments of the present invention.

FI1G. 7 1s a partial view of fibers for yarns that may be used
in certain embodiments of the present invention.

FIG. 8 1s a detailed view of a shoe upper, according to
certain embodiments of the present invention.

FIGS. 9a-9¢ are detailed views of a shoe upper, according,
to certain embodiments of the present invention.

FIG. 10 1s an image of an embroidery head manufacturing,
an area of a shoe upper, according to certain embodiments
of the present invention.

FIGS. 11a-116 are partial side views of a sports shoe,
according to certain embodiments of the present invention.

FIG. 12 1s a perspective view of a sports shoe, according
to certain embodiments of the present invention.

FI1G. 13 15 a top view of a shoe upper, according to further
embodiments of the present invention.

FIG. 14 1s a top view of a sole plate for a sports shoe,
according to certain embodiments of the present invention.

FIG. 15 1s a top view of a sole for a sports shoe, according,
to certain embodiments of the present invention.

FIG. 16 1s a perspective view of a sports shoe, according,
to certain embodiments of the present invention.

FIGS. 17a-174d are 1llustrations of a method of manufac-
turing, according to certain embodiments of the present
invention.

FIG. 18 1s a schematic representation of a connecting line
of a shoe upper, according to certain embodiments of the
present mvention.

FIGS. 19a-19c¢ are top views of options for {ixing a strand
on a shoe upper, according to certain embodiments of the
present mvention.
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FIG. 20 15 a top view ol an alternative shape of an edge
of a shoe upper, according to certain embodiments of the

present 1nvention.

FIGS. 21a-21c¢ are top views of a lace fixed to a shoe
upper, according to certain embodiments of the present
invention.

FIG. 22 1s a detailed view of a lace fixed to a shoe upper,
according to certain embodiments of the present invention.

FIG. 23 1s a schematic view of a head of an embroidery
machine that may be used to perform a method according to
certain embodiments of the present invention.

FIG. 24 1s a top view of a section of a shoe upper,
according to certain embodiments of the present invention.

FIGS. 25a-25b are schematic views of a carrier layer, a
yarn, and a sewing thread, according to certain embodiments
of the present invention.

FIGS. 26a-26b are schematic views of an opening of a
shoe upper, according to certain embodiments of the present
invention.

FIG. 27 1s a schematic view of an opening of a shoe upper,
according to certain embodiments of the present invention.

FIG. 28 1s a schematic view of a heel area of a shoe upper,
according to certain embodiments of the present invention.

FIG. 29 1s a schematic illustration of a first yarn and a
second yarn arranged on a carrier layer, according to certain
embodiments of the present invention.

FIGS. 30a-30c¢ are side and top views of a shoe, according
to certain embodiments of the present 1nvention.

FIGS. 31a-31c¢ are top views of a shoe upper, according
to certain embodiments of the present 1nvention.

BRIEF DESCRIPTION

According to a first aspect of the present invention, this
problem 1s solved by a shoe upper for a sports shoe,
comprising: (a.) a first layer with a first surface and an
opposing second surface; (b.) a first yarn section with a first
diameter, wherein the first yarn section i1s arranged on the
first surface of the first layer; (c.) a second yarn section with
a second diameter, wheremn the second varn section 1s
arranged on the first surface of the first layer; (d.) wherein
the first yarn section and the second yarn section comprise
at least one parallel portion 1n which the first yarn section 1s
substantially parallel to the second yarn section, and (e.)
wherein the distance between the first yarn section and the
second yarn section 1s smaller than the larger of the first
diameter and the second diameter.

The shoe upper according to the invention comprises a
first layer. To provide functions such as for example stifl-
ness, stability and abrasion resistance, two yarn sections are
arranged on a surface of the first layer. The exemplarily
mentioned functions are achieved by having the two yarn
sections comprise a parallel portion 1 which both yarn
sections are substantially parallel. By this parallel arrange-
ment the stretchability may for example be limited 1n a
certain direction on the shoe upper, the abrasion resistance
may be increased and the stability may be improved.
Thereby, “substantially parallel” means within usual manu-
facturing tolerances. In particular, a relative angle between
the first yarn section and the second yarn section of below
7°, 1n particular below 2°, further in particular below 1° 1s
considered as parallel 1n the context of the present invention.
Thus, 1f “parallel” 1s used herein, “substantially parallel” 1s
meant 1n the above sense.

Furthermore, as both parallel yarn portions may be
arranged and oriented almost freely on the shoe upper, for

example the stretchability of the shoe upper may be prede-
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termined 1n almost any arbitrary location and 1n an arbitrary
direction. For example, the stretchability may be reduced to
a minimum 1in the area of the heel by an substantially vertical
arrangement of the yarn section 1n order to provide support
to the heel during the push-off movement of the foot. In the
area of the toe joints the roll-ofl movement of the foot may
be supported by a corresponding parallel arrangement of the
yarn sections causing a certain stretchability of the shoe
upper.

The distance between the first yarn section and the second
yarn section 1s furthermore smaller than the larger and the
first diameter the second diameter. For example, 11 the yarn
in the first yarn section comprises a diameter of 1 mm and
in the second yarn section of 1.2 mm, the distance according
to the mvention between both yarn sections in the parallel
portion 1s smaller than 1.2 mm. By the relatively small
distance between both yarn sections the first layer i1s for
example locally reinforced, the durability i1s increased and
the abrasion resistance 1s improved.

Generally, 1n the context of the present invention the
cutting and subsequent applying of material to prowce the
shoe upper locally with functions like for example stiflness,
stability and abrasion resistance may be dispensed w1th
when manufacturing the shoe upper, because these functions
are fulfilled by arranging the yarn according to the solution
provided by the invention. Thereby, the waste 1s reduced and
the manufacturing 1s simplified and/or cost effective. Gen-
crally, 1n the context of the present invention yarn may also
be arranged on the second surface of the first layer.

The first surface of the first layer may be facing towards
the foot or facing away from the foot.

The usage of yarn for manufacturing a shoe upper 1s
described 1n the German patent application DE 10 2015 205
751.8 of the present applicant. The content of the patent
application DE 10 2015 205 731.8 1s hereby incorporated by
reference in 1ts entirety.

Generally, 1n the context of the present invention, any type
of yarn may be used. Examples of yarns may for example be:
threads, filaments, fibers, cables, slivers, roving, single
yarns, plies yarns, cords, braids, bands or ropes.

Generally, 1n the context of the present invention, yarns
and/or sewing threads of any type of material may be used;
for example: nylon, polyester, polyacrylic, silk, cotton,
carbon, glass, basalt, aramids (e.g., para-aramid fibers and
meta-aramid fibers), ultra-high molecular weight polyethyl-
ene, liquid crystal polymer, copper, aluminum, steel, bio-
materials such as proteins (e.g. spider silk). Some yarns may
include different materials above, or multiple yarns of dii-
ferent materials may be placed together on a carrier layer
with the same stitches of sewing thread.

Also, the first layer may be any type of material in the
context of the present invention. Examples of materials will
be given below.

The present mmvention allows anisotropic flexibility of the
shoe upper with a better flexion around a direction parallel
to the parallel yarns than flexion around a direction orthogo-
nal to the parallel yarns. This anisotropic flexibility may be
beneficial at certain locations of a shoe upper, e.g. above the
toes, where flexibility 1s needed around a transverse direc-
tion, but stability around a longitudinal direction.

The distance between the first yarn section and the second
yarn section may be smaller than half the larger of the first
diameter and the second diameter. For example, if the yarn
in the first yarn section has a diameter of 1 mm and 1n the
second yarn section of 1.2 mm, then according to the
invention the distance between both yarn sections in the
parallel portion 1s smaller than 0.6 mm. By the relatively
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small distance between both yarn sections the first layer 1s
for example locally reinforced, the durability 1s increased
and the abrasion resistance 1s 1improved.

The distance between the first yarn section and the second
yarn section may be smaller than one third of the larger of
the first diameter and the second diameter. For example, 1
the yvarn in the first yarn section has a diameter of 1 mm and
in the second yarn section of 1.2 mm, then according to the
invention the distance between both yarn sections in the
parallel portion 1s smaller than 0.4 mm. By the relatively
small distance between both yarn sections the first layer 1s
for example locally reinforced, the durability i1s increased
and the abrasion resistance 1s improved.

The first yarn section and the second yarn section may
contact each other according to the invention. The first yarn
section and the second yarn section may contact each other
the over the entire length of the parallel portion. Thereby, a
maximum of for example stiflness, stability and abrasion
resistance 1s achieved.

The length of the parallel portion may at least be 1 cm.
Thereby, the exemplarily mentioned functions stiflness, sta-
bility and abrasion resistance may be provided over a
relatively long area. In particular, the length of the parallel
portion may at least be 2.5 cm and may further be at least 3
cm.

The first yarn section and the second yarn section may be
sections of a single continuous yarn. Such a yarn may for
example be arranged on the first layer 1n a fully automated
fashion by a machine, as described herein 1n detail. Thereby,
the shoe upper may be manufactured especially simply, cost
cllectively and quickly.

The single yarn may be folded between the first yarn
section and the second yarn section. The single yarn may be
folded with an angle of 180°. In this way, a parallel arrange-
ment of the first yarn section and the second yarn section in
the parallel portion 1s achieved.

Alternatively, the first yarn section and the second yarn
section may be sections of two distinct yarns. These yarns
may for example comprise different characteristics like for
example diameter, moisture transport, thermal insulation,
tensile strength, etc. In this way, several functions may be
provided on a location of the shoe upper. For example a first
yarn, on which the first yarn section 1s arranged, may be very
abrasion resistant, while a second yarn on which the second
yarn section 1s arranged, may have good moisture transport
properties to transport moisture from the inner of the shoe to
the outside. In a further example, the first yarn may be a
relatively inelastic yarn to further improve the stiflness of
the shoe upper. The second yarn could be a rubberized yarn
which increases Iriction for example with a sports ball to
allow for a better ball control.

The shoe upper may comprise a plurality of first yarn
sections and second yarn sections with parallel sections as
described before. For example a first and second yam
section with a parallel portion as described before may be
arranged 1n a heel area. Additionally, a further first yamn
section and a further second yarn section with a parallel
portion as described before may be arranged 1n a heel area.
Thus, the shoe upper may be provided with functions at
specific, defined locations.

The shoe upper may have at least three, 1n particular five,
further 1 particular at least 10 corresponding first yarn
sections and second yarn sections each with parallel portions
as described belore.

If the shoe upper comprises a plurality of corresponding,
first and second vyarn sections, respectively, the parallel
portions may be arranged 1n a row and the distance between
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the respective first yarn section and the respective second
yarn sections may decrease along the row. In this way, the
stability, abrasion resistance, stiflness, etc. 1s continuously
increased. In contrast for example to a separate reinforce-
ment like for example a heel counter or toe counter made for
example from plastics, an abrupt transition which is often
perceived as uncomiortable 1s avoided.

The shoe upper may further comprise at least a first area
in which the first yarn section and the second yarn section

are arranged, wherein the first area comprises a yarn density
of 5 to 20, 1 particular of 7 to 15, turther 1n particular of 9
to 11, for example of 10 varns per centimeter. With these
yarn densities, the desired functions, e.g. stiflness, abrasion
resistance, stability, etc. may be achieved.

The shoe upper may comprise a plurality of areas with
different yarn densities. In this way the yarn density may be
adapted to the corresponding functional requirements. For
example, the yvarn density 1n the particularly stressed heel
area and toe area may be relatively high, whereas 1n a medial
area the yarn density may be relatively low. Furthermore, 1t
1s also possible that the shoe upper comprises areas without
yarn.

The yvarn density of the areas may increase 1n a certain
direction along the surface of the shoe upper. In this way, the
stability, abrasion resistance, stiflness, etc. 1s continuously
increased. As a result, an abrupt transition 1s avoided which
1s often perceived as uncomiortable, as compared to, for
example a separate stiffening like for example a toe or heel
counter made from e.g. plastics.

The first diameter and the second diameter may be
between 0.3 mm and 2 mm, in particular between 0.8 mm
and 1.3 mm, 1n particular about 1 mm, for example 0.9 mm
or 1.1 mm. Yarn diameters within these ranges have shown
to be advantageous for achieving the desired functions.

The first yarn section and the second yarn section may be
arranged 1n a heel area, an area of the foot opening, a lacing
area, or a toe area of the shoe upper. In particular 1n these
areas certain functions like e.g. stiflness, abrasion resistance
and low stretchability are often desired which may be very
simply provided according to the invention.

The varn or the varns, respectively, forming the first yarn
section and/or the second yarn section may be sewn to the
first layer. Sewing may be performed in a fully automated
manner by means of a suitable machine as described herein
in detail. Generally, 1n the context of the present invention
the first yvarn section and the second yarn section may be
connected to the first layer in a diflerent way, e¢.g. by gluing.

The first yarn section and the second yarn section may be
sewn to each other. In this way the stability within the
parallel portion may be increased even more.

A sewing thread may be used for sewing. Thus, the
desired properties of the shoe upper are defined by the yarn
of both vyarn sections, whereas the sewing thread may be
chosen such that 1t fixes the yarn or the several yarns as good
as possible and may be manipulated 1n a simple way. The
swing thread may be thinner than the yarn or the varns,
respectively, of the first and second varn sections.

In general, 1n the context of the present invention, the
sewing thread may be any type of thread.

The sewing thread may be a thread that dissolves 1n water.
In this way, the sewing thread may hold the yarns 1n place
during manufacturing and be removed afterwards. The yarns
may be arranged in such a way that they provide stability to
the shoe upper without the sewing thread. For example, the
yarns may be joined to each other by glue, by partial melting,
of the yarns or they may be braided together.
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The sewing thread may be a melting thread. Thus, the
sewing thread may melt by the application of heat and firmly
bond the yarns together when cooling down. This may for
example allow for use of yarns made from filaments, 1.e.
bundles of filaments which are not twisted (or not braided).
The filaments would then be locally fixed relatively to each
other by the molten sewing thread. It should be noted that the
use of untwisted filaments 1s made possible by the present
invention, namely by sewing the filament bundles to a first
layer or carrier layer with or without a melting sewing
thread.

Two sewing threads could be used 1n a parallel arrange-
ment. The first sewing thread could be a non-melting thread,
whereas the second sewing thread could be a melting thread.
In this way, the second thread may melt when applying heat
and firmly hold the yarns when cooling down and also join
the first sewing thread to the yarns. As another example, one
sewing thread may have a high tensile strength to ensure the
attachment of the yarns while another sewing thread would
have a high friction to improve the grip of the shoe upper for
example on a ball.

In the context of the present invention and its variations
which will be described below, the first layer or carrier layer
may be any type of layer, such as in particular a polymer
layer, a non-woven layer, a textile layer, a woven layer, a
kmitted layer, a mesh, etc.

Also, 1n the context of the present invention and 1ts
variations, yarns may be present in certain locations (or
areas) ol a shoe upper or apparel, whereas 1n other locations,
no vyarn 1s present. Also, diflerent yarns with different
properties may be used 1n different locations of the apparel
or shoe upper, to provide different functions to those difler-
ent areas. Also, the thickness of the yarns may be varied 1n
different locations.

The first layer may comprise yarn. Yarn may for example
be sewn onto a carrier layer by means of a suitable machine
as described 1n the above mentioned patent application DE
10 2015 205 751.8.

The carrier layer may be dissolvable, such that the shoe
upper 1s formed substantially by yarn. This improves breath-
ability of the shoe upper, since the exchange of air and
moisture 1s 1mpaired less. Additionally, the shoe becomes
lighter, since the weight of the carrier layer 1s removed.

The carrier layer may be dissolved 1n a solution and the
material of the carrier layer may subsequently be recycled.
For example, the solution may evaporate such that the
material of the carrier layer remains. In this way, the material
of the dissolvable carrier layer may be recycled many times.

Alternatively, the first layer may also be a weft knit, warp
knit, a textile, leather or artificial leather. These materials
already roughly specily certain properties of the shoe upper,
such as stretchability, stability or breathability/water perme-
ability. The specific functions of the shoe upper are defined
by the arrangement of the first and second yarn sections and
further such yarn sections if needed. It 1s only the arrange-
ment of the yarn or yarns 1n a first and second yarn section
with a parallel portion which provides the shoe upper with
the desired properties of the finished sports shoe, defining its
stretchability, stiflness, stability and breathability, for
example.

The first layer may comprise a first yarn, and the first yarn
section and the second yarn section may be formed on a
second yarn arranged in a second layer, wherein the first
layer and the second layer may be arranged partially above
cach other. By using two layers the shoe may be provided
with specific properties 1 a targeted fashion. For example,
the first layer may comprise a relatively inelastic yarn to
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turther improve the stifiness of the shoe upper. The second
layer could comprise a rubberized yarn which increases
friction for example with a sports ball to allow for a better
ball control. In a further example a melting yarn may be used
in the toe area, in the heel area, on a lateral or medial side
or 1n an arbitrary area of the shoe upper 1n the second layer
to provide these layers with stability 1n a targeted fashion by
melting varn 1n these areas such that certain melting areas
are created. In another example, a very abrasion resistant
yarn 1s used 1n the second layer to increase the durability of
the shoe upper.

The first yarn may be sewn to the second yarn. In this way,
the two yarns are tightly fixed to one another and the shoe
upper 1s provided with stability.

The first yarn may be sewn substantially along the entire
length of the first yarn to the second yarn. In this regard,
“substantially” means with the exception of manufacturing
tolerances and possibly unavoidable yarn-feed residues. In
this way, the first yarn and the second yarn are fixed with
respect to one another and the shoe upper 1s given the
desired shape.

The first yarn and/or the second yarn may be sewn onto
itself. The first yarn may be sewn onto 1tself substantially
along 1ts entire length. In this regard, “substantially” means
with the exception of manufacturing tolerances and possibly
unavoidable yarn-feed residues. For example, the first yarn
and/or the second yarn may be folded by 180° to form two
parallel sections which are sewn onto each other. Stability
and rigidity of the shoe upper are increased by these steps.

The first layer may be arranged substantially 1n the entire
shoe upper. The second layer may be arranged 1n selected
locations of the shoe upper. In further embodiments of the
invention, the second layer 1s arranged 1n the heel area, 1n the
toe area or 1n the area of the shin, on a lateral or medial side.
Generally, the second layer can be arranged 1n a specific area
of the shoe upper. Due to this, the first layer may for example
define the shape of the shoe upper, while the second layer
can provide for example reinforcement in selected locations.

At least one reinforcing element may be arranged between
the first layer and the second layer. The reinforcing element
may be a heel counter, toe counter, shin guard, lateral or
medial reinforcing element. Generally, the reinforcing ele-
ment may be arranged 1n any desired area of the shoe upper.
The reinforcing element may be made from plastic, textile,
leather or artificial leather. In this way, the shoe upper can be
reinforced without 1ts optical appearance being impaired.
The remforcement can simply be placed over a finished first
layer during the manufacturing process and the second layer
can then be arranged above 1t.

The first yarn and the second yarn may be arranged to
create at least one tunnel or pocket. A reinforcing element
could be pushed into the tunnel or pocket, for example.

The first yarn may be a melting yvarn. In addition or
alternatively, the second yarn may be a melting yarn. Thus,
the shoe upper can be reinforced easily by melting the
melting varn by the application of heat and subsequently
stiffening as 1t cools down. Subsequent remnforcement, e.g.
by parts which are glued on, 1s thus not necessary. None-
theless, subsequently gluing, sewing or welding parts, €.g. a
heel or toe counter, onto the shoe upper 1s not precluded.

The first and/or the second yarn may be a filament yarn.
Filament yvarns are particularly suitable for the targeted
reinforcement of the shoe upper or for reducing stretchabil-
ity of the shoe upper. Due to integrating the filament yamn,
an additional step of remnforcing or reducing stretchability
can be omitted.
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The filament yarn may comprise carbon fibers. Carbon
fibers enable a particularly strong and durable reinforcement
of the shoe upper.

The varn used 1n the context of the present invention may
be a yarn based on basallt.

The first yarn or the second yarn may be a retlecting yarn.
Reflecting yarns improve visibility of the shoe upper 1n
darkness, thus contributing to the safety of the wearer. The
reflecting yvarn may be arranged 1n very specific areas of the
shoe upper. For example, the reflecting yarn may be
arranged on a lateral and/or medial side of the shoe upper 1n
order to 1mprove safety when crossing a road, by the
headlights of approaching cars being retlected. Generally, a
reflecting yarn can be arranged in the entire shoe upper. It 1s
conceivable that the shoe upper almost exclusively com-
prises reflecting yarn. It 1s also possible for certain areas of
the shoe upper to be highlighted optically by a reflecting
yarn. An area comprising an additional reinforcement could
be highlighted optically by a reflecting yarn, for example.

The first yarn or the second yvarn may be based on
Kevlar®. Kevlar® i1s based on aromatic polyamides (also
referred to as aramids) and 1s usually used 1n form of fibers.
The fibers have the distinction of comprising very high
rigidity, high impact resistance, high fracture strain, good
vibration reduction as well as resistance with respect to acids
and alkaline solutions.

Basically, the varn used in the context of the present
invention may comprise fibers or may be made from fibers,
respectively. Also, 1t 1s possible that the yarn itself 1s made
from thin yarns which are for example twisted or twined.

The first yarn and/or the second yarn may be stiffened
with resin. The shoe upper can be made extremely resilient
by resin especially in combination with filament yarns such
as carbon.

The first yarn section and the second yarn section may be
applied to the first layer by means of UV-glue. UV-glue 1s
activated by being irradiated with UV light and glues the
yarn or the yarns 1n the places in which the glue was applied.
In this way, certain areas of the shoe upper can be subse-
quently stiffened, remnforced or made more watertight.
Moreover, use of a melting yarn can be dispensed with. The
UV glue can be applied to the shoe upper by spraying on,
coating with a doctor knife, laying on, printing on, sintering,
ironing on or spreading.

The first layer may substantially be arranged in the entire
shoe upper. Thereby, the first layer may define the shape of
the shoe upper, whereas the second layer provides for certain
functions, e.g. for reinforcement, stiflness, low stretchabil-
ity, abrasion resistance, etc. in selected locations.

The first layer may substantially define the shape of the
shoe upper. Thus, the first layer determines the shape of the
shoe upper and substantially, 1.e. except for manufacturing
tolerances, forms the shoe upper.

A Turther aspect of the present mnvention relates to a shoe
comprising a shoe upper according to the invention as
described herein.

A still Turther aspect of the present invention relates to a
method of manufacturing a shoe upper as described herein.
The method comprises the steps: (a.) Providing a first layer
with a first surface and an opposing second surface; (b.)
Providing a first yarn section with a first diameter on the first
surface of the first layer; (c.) Providing a second yarn section
with a second diameter on the first side of the first layer, (d.)
such that the first yarn section and the second yarn section
comprise at least one parallel portion in which the first yarn
section 1s substantially parallel to the second yarn section,
and (e.) such that the distance between the first yarn section
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and the second yarn section 1s smaller than the larger of the
first diameter and the second diameter.

DETAILED DESCRIPTION

The subject matter of embodiments of the present inven-
tion 1s described here with specificity to meet statutory
requirements, but this description 1s not necessarily intended
to limit the scope of the claims. The claimed subject matter
may be embodied 1in other ways, may include diflerent
clements or steps, and may be used 1n conjunction with other
existing or future technologies. This description should not
be interpreted as implying any particular order or arrange-
ment among or between various steps or elements except
when the order of individual steps or arrangement of ele-
ments 1s explicitly described.

Embodiments and variations of the present invention will
be described 1n more detail below.

A first aspect of the present invention relates to a shoe
upper for a sports shoe, comprising: (a.) a first layer with a
first surface and an opposing second surface; (b.) a first yarn
section with a first diameter, wherein the first yarn section 1s
arranged on the first surface of the first layer; (c.) a second
yarn section with a second diameter, wherein the second
yarn section 1s arranged on the first surface of the first layer;
(d.) wherein the first yarn section and the second vyarn
section comprise at least one parallel portion 1n which the
first yarn section 1s substantially parallel to the second yarn
section, and (e.) wherein the distance between the first yarn
section and the second yarn section 1s smaller than the larger
of the first diameter and the second diameter.

The shoe upper according to the invention may generally
be manufactured on an embroidery machine. An embroidery
machine allows machine sewing in or sewing on of yarn on
woven fabrics, welt knits, warp knits, or other carrier layers
through which a needle of the embroidery machine can pass.

FIG. 1 shows a multi-head industrial embroidery machine
1 by way of example as 1t may be used for manufacturing a
shoe upper 3 and as 1t may generally be used 1n the context
of the present mvention and 1ts variations which will be
described below. Such a shoe upper three may be a shoe
upper according to the mvention, also, 1f possibly not all
features essential to the imnvention may be visible i FIG. 1.
Embroidery heads 2a, 26 and 2¢, each of which 1s involved
in the manufacture of one shoe upper 3, respectively, can be
seen 1 FIG. 1. The embroidery machine can generally be
equipped with any desired number of embroidery heads. The
embroidery heads 2a, 25 and 2¢ are at least moveable 1n a
horizontal plane, for example electro-mechanically or pneu-
matically, and they enable any desired positioning of the
needle and the yarn.

In a first step, a carrier layer 1s provided, which 1s almost
transparent and labeled with reference number 4 1n FIG. 1.
This can be foil, woven fabric, textile, leather, artificial
leather or plastic. Generally, any type of extensive structure
through which a needle can pass during embroidery can be
used.

It 15 also conceivable that the carrier layer 4 1s a fo1l which
dissolves at least partially under certain conditions, for
example when 1t gets mto contact with water. Then, the
result of the manufacturing method will be a shoe upper 3
which no longer comprises the carrier layer 4 at all or at least
no longer completely comprises 1t. In that case, the shoe
upper 3 1s substantially formed from a yarn 5 or the multiple
yarns 5. For example, the yarn or the yarns five may form the
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first layer of the shoe upper. In addition or alternatively, the
yarn or the yarns 3 may also form the first and/or the second
yarn section.

Basically, as illustrated in FIG. 1, for manufacturing a
shoe upper according to the invention, the first layer may be
manufacture on the carrier layer 4 from yarn by means of the
embroidery machine 1 first as described below. Subse-
quently, the first varn section and the second yarn section
may be arranged on this first layer by means of the embroi-

dery machine 1.

The carner layer 4 may be coiled up on a roll, for
example, and 1t 1s uncoiled at least partially and positioned
under one or multiple embroidery heads 2a, 25 and 2c¢ for the
manufacturing method to be carried out.

The exemplary manufacturing method further comprises
a step of arranging a yarn 3 or multiple yarns 5 on the carrier
layer 4. According to the invention, a single yvarn 3§ or
multiple yarns 5 can be used. When using multiple yarns 3,
they can differ as regards their material properties, diameter,
color, etc. The yarn 5 or the yarns 5 can be supplied to an
embroidery head 2a, 2b, 2¢ via a respective yarn supply roll
6a, 65, 6¢.

When a yarn 5 1s arranged on the carrier layer 4, 1t can
come 1nto contact with the latter. Generally, however, the
step ol arranging a yarn S does not necessarily involve the
yarn S having to come 1nto contact with the carrier layer 4.
For example—as will still be explained later with regard to
FIG. 3 —, a first yarn Sa which may form the first layer for
example, may be arranged on a carrier layer 4, first of all.
Said yarn 5a comes into contact with the carrier layer 4. A
second yarn 56 which may for example form the first yarn
section and/or the second yarn section 1s then arranged
above the first yarn 5a. Although said second yarn 36 does
not come nto contact with the carrier layer 4 directly, 1t 1s
arranged on the carrier layer 4.

As can be seen 1n FIG. 1, each of the three embroidery
heads 2a, 2b and 2¢ arranges one or multiple yarns 5 for one
shoe upper 3, respectively. In this regard, 1n certain embodi-
ments, as best illustrated 1n FIG. 1, the shape of the
respective shoe upper 3 1s defined by the yvarn 5 or the
multiple yarns 5. However, this 1s not compulsory in the
context of the present invention. Thus, as illustrated 1n FIG.
1, the yarn S or the yarns 5 specity the shape of the shoe
upper 3 and fill 1t substantially, 1.e. with the exception of
unavoldable manufacturing tolerances. There 1s substan-
tially, 1.e. with the exception of unavoidable manufacturing
tolerances, no varn 5 outside the shoe upper 3.

FIG. 2 1s an exemplary top view of a shoe upper 3
manufactured by means of the method described above.
Such a shoe upper three may be a shoe upper according to
the invention, also, 1f, possibly not all features essential to
the mvention may be visible 1n FIG. 2. The shape of the shoe
upper 3 1s prescribed by the yarn 5. The thread residues
which cannot be avoided due to the thread feeder, three of
which are labeled with reference number 7 by way of
example, can be removed by cutting them off, for example.
Cutting ofl can be carried out by means of high-frequency
alternating current or laser, for example.

The yarn 5 or the yarns 5 can be based on natural fibers,
such as cotton, or on synthetic fibers, such as nylon, poly-
ester, mixtures of natural and synthetic fibers, mixtures of
polyester and nylon, etc. Moreover, the yarn 3 or the yarns
5 can be melting yarn. The melting yarn can be melted at
least partially by warming at least a part of the shoe upper
3. During subsequent cooling, the melting yarn hardens,
providing the shoe upper 3 with stability.
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In certain embodiments, as best 1llustrated 1n FIG. 2, the
yarn S 1s furthermore arranged 1n two layers. In this regard,
the first, bottom layer fills the shape of the shoe upper and
defines 1t. A second layer 1n the heel and toe areas of the shoe
upper 1s arranged above said first layer and reinforces it in
said areas. Generally, the second layer can also be arranged
in other areas of the shoe upper, for example on a lateral
and/or medial side. The first and/or the second yarn section
may be arranged 1n the second layer.

It 1s also conceivable that the yarn 5 or the yarns 5 are
filament yarn. Such yarn may comprise carbon fibers, for
example. The filament yarn can be stiffened by subsequent
treatment with resin, e.g. an epoxy-based one, UV glue or
the use of melting yvarns. Further examples of fibers, yarns
and threads which can be used in the context of the present
invention will still be explained 1n the sections “Fibers” and
“Yarns and threads”.

The exemplary manufacturing method further comprises
the step of sewing the yarn 3 or at least one of multiple yarns
5 to the carner layer 4. For this purpose, a thread (not
discernible 1n the figures) 1s guided through the carrier layer
4 and around the yarn 3 or the yarns 5 by means of a needle
of an embroidery head 2a, 26 or 2¢ such that the yarn 5 or
the yarns 5 are fixed to the carrier layer 4. In this regard, the
stitches can be placed at a distance of from merely a few
millimeters to several centimeters.

The thread can generally be thinner than the yarn or the
yarns 5. It 1s also conceivable that the thread has the same
or a larger diameter than the yarn S or the yarns 5. A sewing
thread can be used as the thread. This can be based on
natural fibers, such as cotton, or on synthetic fibers, such as
nylon, polyester, mixtures of natural and synthetic fibers,
mixtures ol polyester and nylon, etc. Examples of fibers,
yarns and threads to be used will still be explained 1n the
sections “Fibers” and “Yarns and threads™.

The yvarn 5 or the yarns 3 can be sewn up with the carrier
layer 4 substantially along their entire length, 1.e. with the
exception of manufacturing tolerances and possibly
unavoidable yarn-feed residues.

As was already mentioned, multiple yarns 5 can be used
when carrying out the manufacturing method. In certain
embodiments, as best 1llustrated 1n FIG. 3, a first yarn Sa and
a second yarn 56 are used. The first varn 5a and the second
yarn 356 are arranged on the carner layer 4. Although the
second yarn 3b does not come into contact with the carrier
layer 4 directly, 1t 1s arranged on the carrier layer 4, as was
already explained.

When using multiple varns 5, they can be sewn up with
cach other. For example, certain embodiments, as best
illustrated 1n FIG. 3, the first yarn 5a 1s sewn up with the
second yarn 3b. With respect to multiple yarns 5 being sewn
up with each other, the statements made with regard to
sewing up with the carrier layer 4 apply analogously. For
example, as illustrated i FIG. 3, the yarn 5a can be sewn up
with the yvarn 556 substantially along the entire length, 1.c.
with the exception of manufacturing tolerances and possibly
unavoidable yarn-feed residues. Such a shoe upper 3 may be
a shoe upper according to the invention, also, i possibly not
all features essential to the invention may be visible 1n FIG.
3.

For sewing the yarns 5 up with each other, the same thread
can be used as for sewing the yarns 5 up with the carrier
layer. With regard to certain embodiments, as best 1llustrated
in FIG. 3, for example, the yarn 5q and the yarn 56 can be
sewn up with the carrier layer 4 and the yarn 5a with the yarn
56 simultaneously with a single thread stitch. However, it 1s
also possible that only the yarn 5a 1s sewn up with the carrier
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layer 4 and that the yarn 56 1s sewn up with the yarn Sa but
not with the carrier layer 4. For sewing the yarns 3 up with
cach other, 1t 1s also possible to use another thread than for
sewing a varn 3 up with the carrier layer 4.

A yarn 5 can also be sewn up with 1tself. If the yarn 5 1s
arranged 1n loops or circumierentially on the carrier layer 4,
as suggested 1n FIG. 3, for example, then adjacent locations
of the yarn 5 can be sewn up with each other. This can occur
substantially along the entire length of the yarn 3, 1.e. with
the exception of manufacturing tolerances and possibly
unavoldable yvarn residues, or alternatively only in pre-
specified areas of the shoe upper 3.

As was shown 1n FIG. 3, in case of use of multiple yarns
5, they can be arranged 1n layers. As 1llustrated 1n FIG. 3, the
first varn 5a forms a first layer 8a, which substantially
corresponds to the shape of the shoe upper 3, 1.e. with the
exception of manufacturing tolerances and possibly
unavoldable vyarn residues, whereas the second yarn 36
forms a second layer 85 arranged above the first layer 8a.
Thus, the first layer 8a 1s arranged substantially in the entire
shoe upper 3, whereas the second layer 86 1s arranged 1n a
partial area of the shoe upper 3.

As shown 1 FIG. 3, the second layer 86 1s arranged
substantially, 1.e. with the exception of manufacturing tol-
erances and possibly unavoidable yarn residues, completely
above the first layer 8a. However, 1t 1s also conceivable that
the second layer 85 1s arranged partially above the first layer
8a and 1s 1n direct contact with the carrier layer 4 1n another
area, for example.

The second layer 85 can be arranged 1n selected places of
the shoe upper 3. For example, 1n certain embodiments, as
best 1llustrated 1n FIG. 4a, which will still be explained in
more detail, a second layer 86 1s arranged above a first layer
8a only 1n the heel area 9 and 1n the midioot area 10. In shoe
uppers according to the mvention which extend beyond the
ankle (not shown 1n the figures), 1t 1s also concervable that
a second layer 1s arranged 1n the area of the shin. Basically,
the first yarn section and/or the second yarn section may be
arranged 1n the second layer.

At least one reinforcing element can be arranged between
the first layer 8a and the second layer 8b6. In the schematic
view of FIG. 5, for example, a reinforcement was arranged
above a first layer in the heel area 9, 1n the area 11 of the lace
eyelets and in the toe area 12, respectively, and a second
layer was then arranged above that. The reinforcing element
could also be a shin guard if the shoe upper extends beyond
the ankle (not shown 1n the figures). Such a shoe upper 3
may be a shoe upper according to the invention, also, if
possibly not all features essential to the invention may be
visible 1n FIG. 5. For example, the first yarn section and/or
the second yarn section may be arranged 1n the second layer.

Other shoe components, such as eyelets, decoration ele-
ments, decoration stripes, abrasion protection elements, rib
clements, stiffening elements, supporting elements, cushion-
ing elements and fiber elements can generally also be
arranged between the first layer 8a and the second layer 8b
additionally or alternatively. For example, lace eyelets,
through which the laces are threaded, could be arranged
between the first layer 8¢ and the second layer 8b6. The
eyelets could be tightly connected with the yarn of the first
layer 8a and the second layer 85 using melting yvarn or a
polymer coating. Alternatively, the eyelets could be fixed by
means ol UV glue (or other glue).

Another example 1s arranging a heel counter between the
first layer 8a and the second layer 85 in the heel area of the
shoe upper. The heel area of the shoe upper 1s subject to
particularly high mechanical stress due to the rolling-off
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motion of the foot, so that the shoes are frequently rein-
torced with a heel counter 1n the heel area. According to the
invention, a heel counter can be integrated into the shoe
upper by the heel counter being arranged between the two
layers. Additionally or alternatively, a toe counter can also
be arranged between the two layers. The shoe upper can
generally be reinforced by additional reinforcing elements 1n
arbitrary locations.

A still further example 1s arranging support for the mid-
foot area between the first layer 8a and the second layer 85.
The midioot area of the human foot requires support by the
footwear so as to avoid lowering of the midioot. A corre-
sponding supporting element could be arranged between the
two layers and fixed by melting yarn or glue (e.g. UV glue),
for example. It 1s also conceivable that the supporting
clement 1s welded to and or sewn up with the first layer 8a
and/or the second layer 8.

Generally, additional components can be placed between
the two layers manually, semi-automatically or fully-auto-
matically (e.g. by means of a robot arm). For example, the
first layer 8a and the second layer 85 can form a tunnel or
a pocket into which an additional component 1s pushed. It 1s
also possible that the additional component 1s sewn up with,
glued (e.g. by means of UV glue) or welded to the first layer
8a and/or the second layer 856 manually or automatically.
Alternatively, melting yarns can be used for fixing.

Reinforcing elements and other shoe components can be
arranged on the shoe upper 3 by machine and largely
tully-automatically by a processing station, as described 1n
the German patent applications of the present applicant with
application numbers 10 2013 221 018 and 10 2013 221 020,
for example.

The at least one remnforcing element can be manufactured
from plastic, textile, leather, artificial leather or metal. It can
be cut out from these materials or 1t can be molded or
injection-molded, e.g. in case of plastic. The use of com-
posites, €.g. on the basis of carbon fibers, glass fibers, etc. or
ol corresponding non-woven materials 1s also possible.

Targeted stiffening of the shoe upper 3 can also be
achieved by applying resin or polymer, as will be explained
in the section “Polymer coating”. Alternatively, UV glue or
melting varn can be used for stiffening, as was already
described above.

FIG. 6 shows further embodiments of a shoe upper 3,
which be obtained by the method may described above.
Such a shoe upper 3 may be a shoe upper according to the
invention, also, 1t possibly not all features essential to the
invention may be visible i FIG. 6. In these embodiments,
the shoe upper 3 comprises lace eyelets, three of which are
labeled with reference number 16 by way of example. One
or several lace/s can be pulled through the lace eyelets 16 so
as to be able to lace up the fimished sports shoe, as shown 1n
FIG. 4a by way of example.

In certain embodiments, as best 1llustrated 1n FIG. 6, the
lace eyelets 16 are formed directly when the yvarn or the
yarns 5 1s/are arranged, 1.e. no yvarn 3 1s arranged in the
position of the respective lace eyelet 16, so that a corre-
sponding opening remains which forms the lace eyelet 16. It
1s conceivable that the opening 1s additionally reinforced
with the varn § at its edge, so as to prevent Iraying.
Alternatively or additionally, the edge of the opening can be
sewn up with the yarn used for sewing up the yarn 5 or for
sewing up multiple yarns 5.

In further embodiments, the lace eyelets are formed
subsequently 1n the shoe upper 3, e.g. by die-cutting. Addi-
tionally, the lace eyelets could be reinforced with an eyelet
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made from metal or plastic so as to prevent fraying. Said
additional eyelet could be pressed into the shoe upper 3.

It 1s conceivable that apart from lace eyelets 16, other
openings 1n the shoe upper 3 are also formed, e.g. ventilation
openings. These openings can also be formed directly when
arranging the yarn or the varns 5 or alternatively subse-
quently, e.g. by die-cutting.

Generally, the manufacturing method for the shoe upper
3 according to the imvention described herein allows simple
and cost-ellicient personalization by the shape of the shoe
upper 3 being adjusted to the foot of a wearer of the finished
sports shoe by arranging the yarn or the yarns 5 accordingly.
The width of the shoe upper can be adjusted to the shape of
the foot, for example. The foot of the wearer can be
measured for this purpose, e.g. by means of a 3D scanner.
Alternatively, the foot could be measured manually, using a
measuring tape. The determined measurements could then
be transiformed into a program for an embroidery machine
by corresponding software. This could occur 1n the embroi-
dery machine or 1n a separate computer. The program 1s then
read into the embroidery machine and the latter manufac-
tures the shoe upper 3 in accordance with the previously
determined measurements of the foot.

However, optical personalization by a corresponding
selection of colors of the yarns or decoration in the way of
embroidery 1s also conceivable. Yarns of diflerent colors
could be used for this. It 1s also conceivable to use reflecting
yarns 1n certain areas of the shoe upper 1n order to achieve
an optical effect 1n darkness when light shines thereon.
Moreover, fluorescent or phosphorescent yarns can be used.
Fluorescent varns glow when 1rradiated with IV light, for
example, as 1s frequently used in discotheques. Phosphores-
cent yarns continue to glow after they have been 1rradiated
with light and can thus be “charged”. Thus, a shoe with
phosphorescent yarn can glow 1n the dark of its own accord.

Generally, yarns with optical properties can be used only
in certain areas of the shoe upper or 1n the entire shoe upper.

Exemplary embodiments of a sports shoe 13 comprising
a shoe upper 3 described above are best 1llustrated 1n FIG.
da. Such a shoe upper 3 may be a shoe upper according to
the invention, also, 11 possibly not all features essential to the
invention are visible in FIG. 4a. The sports shoe 13 com-
prises a shoe upper 3 and a sole. The statements made 1n this
description with regard to the shoe upper 3 and its manu-
facture apply.

The sole structure 14 comprises an outsole. In some
embodiments, the sole structure 14 furthermore comprises a
midsole and an msole, if applicable. The 1nsole can erther be
removable or firmly connected to the shoe. As 1llustrated in
FIG. 4a, the sole structure 14 comprises studs, three of
which are labeled with reference number 15 by way of
example. The sole structure 14 can be connected to the shoe
upper 3 by sewing, gluing, welding (particularly ultrasonic
welding) or similar connecting techniques.

FIG. 45 best 1llustrates further embodiments of a sport
shoe 13. This 1s a soccer shoe. Accordingly, the shoe 13
comprises studs, three of which are labeled with reference
number 15 by way of example. The studs 15 are attached to
a sole plate 14 which 1s rather stifl. As illustrated in FI1G. 45,
the studs are firmly connected to the sole plate 14. However,
it 15 also concervable that they are screwing studs which are
screwed 1nto the sole plate 14. As shown in FIG. 4b, the
studs comprise transparent ends, three of which are labeled
with reference number 41 by way of example. The ends 41
are mjection-molded to the base of the studs 15. However,
it 1s also conceivable that the ends are glued on or welded on.
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A shoe upper 3 manufactured as described above 1s
attached to the sole plate 14. Such a shoe upper 3 may be a
shoe upper according to the ivention, also, 1f possibly not
all features essential to the invention are visible 1 FIG. 45b.
The shoe upper 3 1s glued to the sole plate 14. However, 1t
1s also conceivable that the shoe upper 3 1s welded or sewn

to the sole plate 14. As shown in FIG. 4b, the shoe upper
comprises three layers of yarns, as can be seen 1n the detailed
view of FIG. 4¢. The first layer 1s formed by a yarn 42. This
layer 1s the outermost layer. A layer lying below i1t 1s formed
by the varn 43. This 1s the middle layer. The bottommost
layer 1s formed by the yarn 44. The varns 42, 43 and 44 are
kept together by a thread 45.

As shown 1n FIG. 4b, the three layers overlap along the
entire shoe upper 3. However, it 1s also conceivable that the
three layers overlap merely 1n partial areas of the shoe upper
3, e.g. where contact with a football usually occurs, that 1s,
above the toes and in the area of the 1nstep, for example. In
this way, the shoe upper 3 could become stiffer and thicker
by the three-layer construction in these areas.

The three-layer construction of the shoe upper 3 further-
more provides the necessary stability and stifiness of the
shoe upper 3. Moreover, the shoe upper 3 could be stiffened
and reinforced by means of melting yarn, a polymer coating,
UV glue or resin. It 1s also conceivable that reinforcing
clements are arranged between the layers formed by the
yarns 42, 43 and 44, as was already described.

It 1s also possible that the yarns 42, 43 and 44 differ with
regard to their properties. For example, the yarn 43 could be
a melting yarn which liquefies under application of heat and
connects the layers formed by the yarns 42 and 44 to each
other when 1t cools down subsequently. The yarn 42 of the
outermost layer could be a rubberized yarn or rubber yarn
which increases friction with the ball so as to enable good
control of the ball. The yarn 44 of the innermost layer could
be a moisture-absorbing yarn which transports moisture
away from the foot.

Instead of three layers, less layers of yarns or more layers
of yarns could also be used.

The statements made with regard to the other embodi-
ments generally apply analogously with regard to the shoe
upper 3, as best illustrated 1n FIG. 45.

Fibers

The yarns 5 or threads used 1n the context of the present
invention usually comprise fibers. A flexible structure which
1s rather thin 1n relation to 1ts length 1s referred to as a fiber.
Very long fibers, of virtually unlimited length with regard to
their use, are referred to as filaments. Fibers are spun or
twisted into threads or yarn 5. Fibers can also be long,
however, and twirled into a yarn 5. Fibers can consist of
natural or synthetic materials. Natural fibers are environ-
mentally friendly, since they are compostable. Natural fibers
include cotton, wool, alpaca, hemp, coconut fibers or silk,
for example. Synthetic fibers include polymer-based fibers
such as nylon, polyester, elastane or spandex, Kevlar®, or
polyethersulfones, which can be produced as classic fibers
or as high-performance fibers or technical fibers.

It 1s conceivable that a shoe upper according to the
invention 1s assembled from various parts, with a shoe upper
according to the invention comprising natural yarn 3 made
from natural fibers and a removable part, e.g. the insole,
comprising plastic, for example. In this manner, both parts
can be disposed of separately. In this example, the shoe
upper could be directed to compostable waste, whereas the
insole could be directed to recycling of reusable materials,
for example.

10

15

20

25

30

35

40

45

50

55

60

65

18

The mechanical and physical properties of a fiber and the
yarn 5 manufactured therefrom are also determined by the
fiber’s cross-section, as 1llustrated in FIG. 7. These different
cross-sections, their properties and examples of matenals
having such cross-sections will be explained 1n the follow-
ng.

A fiber having the circular cross-section 710 can either be
solid or hollow. A solid fiber 1s the most frequent type, it
allows easy bending and is soft to the touch. A fiber as a
hollow circle with the same weight/length ratio as the solid
fiber has a larger cross-section and 1s more resistant to
bending. Examples of fibers with a circular cross-section are
nylon, polyester and Lyocell.

A fiber having the bone-shaped cross-section 730 has the
property of wicking moisture. Examples of matenals for
such fibers are acrylic and spandex. The concave areas 1n the
middle of the fiber support the passing on of moisture 1n the
longitudinal direction by means of capillary action, with
moisture being rapidly wicked and distributed from a certain
place.

The following further cross-sections are illustrated 1in
FIG. 7:

polygonal cross-section 711 with tlowers; example: tlax;

oval to round cross-section 712 with overlapping sections;

example: wool;

flat, oval cross-section 713 with expansion and convolu-

tion; example: cotton;

circular, serrated cross-section 714 with partial striations;

example: rayon;

[Lima bean cross-section 720; smooth surtface:

serrated Lima bean cross-section 721, example: Avril®

rayon;

triangular cross-section 722 with rounded

example: silk;

trilobal star cross-section 723; like triangular fiber with a

shinier appearance;

clubbed cross-section 724 with partial striations; spar-

kling appearance; example: acetate;

flat and broad cross-section 731; example: acetate 1n

another design;

star-shaped or concertina cross-section 732;

cross-section 733 in the shape of a collapsed tube with a

hollow center; and

square cross-section with voids 734; example: AnsolV

nylon.

Individual fibers with their properties relevant for the

present invention will be described below:

Aramid fibers: good resistance to abrasion and organic
solvents; non-conductive; temperature-resistant up to
500° C.; low flammability.

Para-aramid fibers: known under trade names Kevlar®,
Techova and Twaron®; outstanding strength-to-weight
properties; high Young’s modulus and high tensile
strength (higher than in meta-aramides); low stretching,
and low elongation at break (approx. 3.5%).

Meta-aramides: known under trade names Numex, Tei-
jnconex®, New Star™, X-Fiper®.

Dyneema {fibers: highest impact strength of any known
thermoplastics; highly resistant to corrosive chemicals,
with the exception of oxidizing acids; extremely low
moisture absorption; very low coeflicient of friction,
which 1s significantly lower than that of nylon and
acetate and comparable to Teflon; seli-lubricating;
highly resistant to abrasion (15 times more resistant to
abrasion than steel); better abrasion resistance than
Teflon; nontoxic.

edges;
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Carbon fiber: an extremely thin fiber about 0.005-0.010
mm 1n diameter, composed substantially of carbon
atoms; highly stable with regard to size; one yarn is
formed from several thousand carbon fibers; high ten-
sile strength; low weight; low thermal expansion; ther-
mal conductivity and electric conductivity.

Glass fiber: high ratio of surface area to weight; by
trapping air within them, blocks of glass fibers provide
good thermal 1nsulation; thermal conductivity of 0.05
W/(mxK); the thinnest fibers are the most stable
because the thinner fibers are more ductile; the prop-
erties of the glass fibers are the same along the fiber and
across 1ts cross-section since glass has an amorphous
structure; correlation between the bending diameter of
the fiber and the fiber diameter; thermal, electrical and
sound insulation; higher stretching before 1t breaks than
carbon fibers.

Basaltic fibers can also be used in the context of the

present mvention.

Yarns and Threads

In the context of the present imvention a plurality of
different yarns or threads can be used. As was already
defined, a structure of one or several fibers which 1s long 1n
relation to 1ts diameter 1s referred to as a yarn.

Functional yarns are capable of transporting moisture and
thus of absorbing sweat and moisture. They can be electri-
cally conducting, self-cleaning, thermally regulating and
insulating, flame resistant and UV-absorbing, and can enable
reflections of infrared radiation. They can be suitable for
being used as sensors. Antibacterial yarns, such as silver
yarns, for example, prevent odor formation.

Metallic yarns and threads may be used in the context of
the present invention and 1ts variations to allow for electric
conductivity, for example for transporting signals from a
SEensor.

Stainless steel yarn contains fibers made of a blend of
nylon or polyester and steel. Its properties include high
abrasion resistance, high cut resistance, high thermal abra-
sion, high thermal and electrical conductivity, high tensile
strength and high weight. Gold or bronze yarns can also be
used 1n the context of the present invention.

In shoe uppers according to the invention, electrically
conducting varns 3 can be used for the integration of
clectronic devices. These varns may, for example, forward
clectrical impulses from sensors to devices for processing
the 1mpulses, or the yarns can function as sensors them-
selves, and measure electric currents on the skin or physi-
ological magnetic fields, for example. Examples of the use
of textile-based electrodes can be found 1n European patent
application EP 1 916 323.

Melting yvarns can be a mixture of a thermoplastic yarn
and a non-thermoplastic yarn. There are substantially three
types of melting yarn: a thermoplastic yarn surrounded by a
non-thermoplastic yarn; a non-thermoplastic yarn sur-
rounded by thermoplastic yarn; and pure melting yarn of a
thermoplastic material. After being heated to the melting
temperature, the thermoplastic yarn fuses with the non-
thermoplastic yarn (e.g. polyester or nylon) and/or with
other non-thermoplastic yarns in the shoe upper and stiflens
it 1n certain areas. The melting temperature of the thermo-
plastic yarn 1s determined accordingly and 1t 1s usually lower
than that of the non-thermoplastic yarn 1n case of a mixed
yarn. In order to improve the bond between thermoplastic
yarn and the non-thermoplastic yarn, 1t 1s possible for the
surface of the non-thermoplastic yarn to be texturized.

Melting of the melting yvarn usually occurs subject to
pressure, preferably at a temperature of 110 to 150° C.,
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particularly preferably at 130° C. The thermoplastic yarn
melts at least partially 1n the process and usually fuses with
the non-thermoplastic yarn. After pressing, the shoe upper 1s
cooled, so that the bond 1s hardened and fixed. Due to this,
the shoe upper 1s fixed 1n a predefined three-dimensional
shape. The melting yarn may be arranged 1n the entire shoe
upper or only 1n selective areas.

In certain embodiments, the melting yarn can be arranged
between two layers of non-thermoplastic yarn of a shoe
upper 3 according to the invention. In doing so, the melting
yarn can simply be placed between the layers. Arrangement
between the layers has the advantage that the mold does not
become dirty during pressing and molding, since there 1s no
direct contact between the melting yarn and the mold.

A shrinking yvarn 1s a dual-component yarn. The outer
component 1s a shrinking maternial, which shrinks when a
defined temperature 1s exceeded. The mner component 1s a
non-shrinking yarn, such as polyester or nylon. Shrinking
increases the stiflness of the textile matenal.

A Tfurther yvarn for use with the present invention 1is
constituted by glowing or reflecting varns and so-called
“intelligent” yarns. Examples of intelligent yarns are yarns
which react to moisture, heat or cold and alter their prop-
erties accordingly, e.g. contract or change their volume and
thus increase permeability to air. Yarns made from piezo
fibers or yarns coated with a piezo-electrical substance are
able to convert Kinetic energy or changes in pressure nto
clectricity, which can provide energy to sensors, transmitters
or accumulators, for example.

Yarns can furthermore generally be finished, e.g. coated.,
in order to maintain certain properties, such as stretching,
water resistance/water repellence, color or moisture resis-
tance.

In the context of the present mnvention and 1ts variations,
yarns made from filaments may be used. These filaments
may be twisted or may be used untwisted in the form of
filament bundles. They may also be very slightly twisted, for
example of about 1 to 3 twist per inch. The present invention
and its variations may be applied to such bundles of fila-
ments. For example a bundle of filaments may be used
which comprise between 2 and 2900 filaments, or more
particularly between 200 and 960 filaments, 1n particular
between 48 filaments and 384 filaments. Such bundle of
filaments may have a total linear mass density of between
190 Deniers and 9800 Demers, or more particularly of
between 280 Deniers and 6500 Deniers, in particular of
between 420 Deniers and 3360 Deniers. Each filament may
have a total linear mass density of between 3 Deniers and 25
Demiers, i particular of between 6 and 15 Deniers, for
example of 10.4 Deniers.

The average diameter of a bundle of filaments used in the
context of the present invention and 1ts variations may be
between 0.3 mm and 2 mm, in particular between 0.8 mm
and 1.3 mm, 1n particular about 1 mm, for example 0.9 mm
or 1.1 mm.

Also, multifilaments, monofilaments and single filaments
may be used as varns or threads, such as sewing threads.
Polymer Coating

For certain applications and requirements, €.g. 1n certain
areas ol a shoe upper according to the present mnvention, it
1s necessary to reduce flexibility and stretchability of the
shoe upper 1 order to achieve suflicient stability.

For that purpose, a polymer layer can be applied to one
side or both sides of shoe uppers according to the invention,
but generally also to other textile materials. Such a polymer
layer causes a remnforcement and/or stiffening. In a shoe
upper 1n accordance with the present invention, 1t may, for
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example, serve the purpose of supporting and/or stiffening
and/or reducing elasticity in the toe area 12, 1n the heel area
9, along the lace eyelets 16, on lateral and/or medial surfaces
or i other areas. Furthermore, elasticity and particularly
stretchability are reduced. Moreover, the polymer layer
protects the shoe upper 3 against abrasion. Furthermore, 1t 1s
possible to give the shoe upper 3 a three-dimensional shape
by means of the polymer coating by compression-molding.
The polymer coating may be thermoplastic urethane (TPU),
for example.

In the first step of polymer coating, the polymer material
1s applied to one side of the shoe upper 3. It can also be
applied on both sides, however. The material can be applied
by spraying on, coating with a doctor knife, laying on,
printing on, sintering, ironing on or spreading. If 1t 1s
polymer material 1n the form of a film, the latter 1s placed on
the shoe upper 3 and connected with 1t by means of heat and
pressure, for example. The most important method of apply-
ing 1s spraying on. This can be carried out by a tool similar
to a spray gun. Spraying on enables the polymer material to
be applied evenly 1n thin layers. Moreover, spraying on 1s a
tast method. Effect pigments such as color pigments, for
example, can be mixed into the polymer coating.

The polymer 1s applied mn at least one layer with a
thickness of preferably 0.2-1 mm. One or several layers can
be applied, with 1t being possible for the layers to be of
different thicknesses and/or colors. For example, a shoe
upper can comprise a polymer coating with a thickness of
0.01 to 5 mm. Furthermore, 1n some shoe uppers 3, the
thickness of the polymer coating can be in the range of 0.05
to 2 mm. Between neighboring areas of a shoe upper 3 with
polymer coating of various thicknesses there can be con-
tinuous transitions from areas with a thin polymer coating to
arecas with a thick polymer coating. In the same manner,
different polymer materials can be used 1n different areas, as
will be described 1n the following.

During application, the polymer material attaches 1tself to
the points of contact or points of intersection, respectively,
of the varn 5 or the varns 5, on the one hand, and to the gaps
between the yarn 5 or the yarns 3, on the other hand, forming
a closed polymer surface on the shoe upper 3 after the
processing steps described in the following. However, in
case of larger recesses 1n the textile structure, this closed
polymer surface can also be intermittent, e.g. so as to enable
airing. This also depends on the thickness of the applied
material: The more thinly the polymer material 1s applied,
the easier 1t 1s for the closed polymer surface to be inter-
mittent. Moreover, the polymer material can also penetrate
the yarn 5 or the yarns 5 and soak 1t or them, and 1t thus
contributes to 1ts or their stiffening.

After application of the polymer matenal, the shoe upper
3 1s pressed i a press under heat and pressure at least
partially. The polymer material liquefies 1n this step and
fuses with the yarn 5 or the yarns 5 of the shoe upper 3.

In a further optional step, the shoe upper 3 can be pressed
into a three-dimensional shape 1n a machine for compres-
sion-molding. For example, the heel area 9 or the toe area 12
ol a shoe upper 3 can be shaped three-dimensionally over a
cobbler’s last. Alternatively, the shoe upper 3 can also be
directly fitted to a foot.

After pressing and molding, the reaction time until com-
plete stiffening can be one to two days, depending on the
polymer material used.

The following polymer materials can be used: polyester;
polyester-urethane pre-polymer; acrylate; acetate; reactive
polyolefins; co-polyester; polyamide; co-polyamide; reac-
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tive systems (mainly polyurethane systems reactive with
H,O or O,); polyurethanes; thermoplastic polyurethanes;
polymeric dispersions.

The described polymer Coatmg can be used sensibly
wherever support functions, stif enmg, increased abrasion
resistance, elimination of tension, increase ol comfiort,
increase of friction and/or fitting to prescribed three-dimen-
sional geometries are desired. It 1s also conceivable that the
shoe upper 3 according to the present invention 1s fitted to
the mdividual shape of the foot of the wearer, by polymer
material being applied to the shoe upper 3 and then adapting
to the shape of the foot subject to heat.

In addition or alternatively to a reinforcing polymer
coating, a shoe upper 3 according to the invention can also
be equipped with a water-repellant coating 1n order to
prevent or at least reduce the ingress of moisture. In this
regard, the water-repellant coating can be applied to the
entire shoe upper 3 or only to a part thereot, e.g. 1n the toe
area 12. Water-repellant coatings can be based on hydro-
phobic materials such as polytetratluoroethylene (PTFE),
wax or parailin. A commercially available coating 1s Scotch-
gard™ by 3M.

Further additionally or alternatively, the shoe upper 3 can
be equipped with UV glue. UV glue 1s activated by being
irradiated with UV light and glues the yarn or the yarns 1n
the places 1n which the glue was applied. In this way, certain
arcas ol the shoe upper can be subsequently stiffened,
reinforced or made more watertight. Moreover, use of a
melting varn can be dispensed with. The UV glue can be
applied to the shoe upper by spraying on, coating with a
doctor knife, laying on, printing on, sintering, ironing on or
spreading.

Thermoplastic Textile

A further possibility of reinforcing a shoe upper 3 1n the
context of the present invention 1s using a thermoplastic
textile. This 1s a thermoplastic woven fabric, thermoplastic
knitted fabric or thermoplastic non-woven material. A ther-
moplastic textile melts at least partially subject to heat and
stiflens as 1t cools down. A thermoplastic textile can, for
example, be applied to the surface of the shoe upper 3
according to the ivention by applying pressure and heat.
When 1t cools down, the thermoplastic textile stiffens and
specifically reinforces the shoe upper 3 in the area in which
it was placed, for example.

The thermoplastic textile can specifically be manufac-
tured for the renforcement in 1ts shape, thickness and
structure. Additionally, 1ts properties can be varied 1n certain
areas. The stitch structure, the knitting stitch and/or the yamn
used can be varied such that different properties are achieved
in different areas.

According to certain embodiments, a thermoplastic textile
1s a welt-knitted fabric or warp-knitted fabric made from
thermoplastic yarn. Additionally, the thermoplastic textile
can also comprise a non-thermoplastic yarn. The thermo-
plastic textile can be applied to a shoe upper 3 according to
the invention by pressure or heat, for example.

A woven fabric whose welt and/or warp threads are
thermoplastic comprise further embodiments of a thermo-
plastic textile. Diflerent yarns can be used in the welt
direction and the warp direction of the thermoplastic woven
fabric, so as to achieve different properties, such as stretch-
ability, in the welt direction and the warp direction.

A spacer welt-knitted fabric or spacer warp-knitted fabric
made from thermoplastic material comprise further embodi-
ments ol a thermoplastic textile. In this regard, only one
layer can be thermoplastic, for example, so as to be attached
to the shoe upper 3 according to the invention, for example.
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Alternatively, both layers are thermoplastic, e.g. 1n order to
connect the sole 14 to the shoe upper 3.

A thermoplastic textile can be connected with the surface
to be reinforced only partially, 1.e. 1n certain areas, subject to
pressure and heat so that only certain areas or only a certain
area ol the thermoplastic textile connects to the surface.
Other areas or another area do not connect, so that the
permeability for air and/or moisture 1s maintained there, for
example. The function and/or the design of the shoe upper
according to the mvention can be modified by this.

Shoe Upper

FIG. 8 shows a detail of exemplary embodiments of a
shoe upper 3 according to the imvention. The shoe upper 3
comprises a first layer 81 with a first surface and an opposing
second surface. In these embodiments, as 1llustrated 1n FIG.
8, the first layer 81 1s a mesh. In general a welt knit, warp
knit, woven, textile, leather, artificial leather, or similar may
be used. As shown in FIG. 8, the first surface of the first layer
1s facing the observer. Accordingly, the surface of the first
layer 81 facing away from the observer 1s the second
surface.

According to the mvention, the shoe upper three com-
prises a first yarn section with a first diameter, wherein the
first yarn section 1s arranged on the first surface of the first
layer. An exemplary first yarn section 1s encircled in FIG. 8
and denoted by the reference numeral 82. The first yarn
section 82 comprises a first diameter which 1s determined by
the yvarn of the first yarn section 82.

Further, the shoe upper three comprises a second yarn
section with a second diameter, wherein the second yarn
section 1s arranged on the first side of the first layer. An
exemplary second yarn section 1s encircled i FIG. 8 and
denoted by the reference numeral 83. The second yarn
section 83 comprises a second diameter which 1s determined
by the yarn of the second yarn section 83.

The first yarn section 82 and the second yarn section 83
comprise at least one parallel portion in which the first yarn
section 1s substantially parallel to the second yarn section.
As shown 1n FIG. 8, the first yarn section 82 and the second
yarn section 83 are substantially parallel over the entire
lengths. Accordingly, the parallel portion 1s substantially as
long as both yarn sections. Generally, the parallel portion
may however also be shorter than both yarn sections.
Furthermore, it 1s possible that both yarn sections comprise
several parallel portions in which the yarn sections are
parallel to each other.

The distance between the first yarn section 82 and the
second yarn section 83 1s smaller than the larger of the first
diameter and the second diameter. As shown 1n FIG. 8 the
first yarn section 82 and the second yarn section 83 contact
cach other. Accordingly, the distance between both yarn
sections 1s 0 mm.

In certain embodiments, as shown 1n FIG. 8, the first yarn
section and the second yarn section are sections of the same
yarn 84. Accordingly, the varn 84 1s folded between the first
yarn section 82 and the second yarn section 83 in an angle
of 180°. However, 1n the context of the present invention, 1t
1s also possible that the first yarn section 82 1s arranged on
a first yarn and that the second yarn section 83 1s arranged
on a second yarn, or that the angle 1n case of a single yam
1s smaller or larger than 180°.

The yvarn 84 may be arranged on the first layer 81 by
means of an embroidery machine as described above. The
thread fixing the yarn layers 82 and 83 is visible 1n FIG. 8
and denoted by the reference numeral 85. The thread 85 is
a sewing thread with a diameter smaller than the yarn 84.
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As shown 1n FIG. 8, the first yarn section 82 and the
second yarn section 83 have been chosen as an example. In
fact, n FIG. 8 a plurality of yarn sections with parallel
portions 1s visible which are arranged in a row and which
form an area in the shape of a patch with parallel yam
sections. This area may for example be arranged 1n a heel

area or 1n a toe area as a reinforcement.

FIGS. 9a, 956 and 9¢ show details according to further
embodiments of a shoe upper 3 according to the invention.
A first area with parallel yarn sections 1s encircled in FIG. 9a
and 1s denoted by the reference numeral 91, whereas a
second such area 1s also encircled and 1s denoted by the
reference number 92. FIG. 95 shows the area 91 1n a detailed
view. By means of the depicted ruler, a yarn density of about
10 yarns per cm results.

In FIG. 9b, an area 93 with a substantially lower yarn
density 1s also shown in which the distance between the
yarns 1s larger than their diameter.

FIG. 9¢ shows an area 92 1n a detailed view. By means of
the depicted ruler a yvarn density of about 10 yards per
centimeter results.

The yarns of the yarn sections may be arranged on the first
layer by means of an embroidery machine 1 as described
above. The thread fixing the yarn sections 1s a sewing thread
with a smaller diameter than the yarn of the yarn sections.

FIG. 10 shows an embroidery head 101 during manufac-
turing an area of a shoe upper according to the invention
comprising at least a first yarn section and at least a second
yarn section with the powder portion. The embroidery head
101 1s an embroidery head which 1s similar to the embroi-
dery heads 2a, 26 and 2¢ shown i FIG. 1.

The embroidery head 101 fixes a continuous yarn on the
first layer 81 by means of a thread. The at least one first yarn
section and the at least one second yarn section are arranged
on the continuous yarn. The first layer 81 i1s also made from
yarn as described above in detail.

FIGS. 11qa and 115 shown views of a sports shoe 13
according to the ivention comprising a shoe upper 3
according to the invention. Furthermore, the sports shoe 13
comprises a sole structure 14. With respect to the sole
structure 14 and with respect to connecting the shoe upper
3 to the sole structure 14 what has been said with respect to
FIGS. 4a and 45 1s analogously valid.

As can 1n particular be seen 1n FIG. 11, the shoe upper 3
comprises at least a first yarn section 82 and at least a second
yarn section 83. The first yarn section 82 and the second yarn
section 83 comprise at least one parallel portion 1n which the
first yarn section 1s substantially parallel to the second yarn
section. The distance between the first yarn section 82 and
the second yarn section 83 is smaller than the larger of the
first diameter and the second diameter. As illustrated 1n
FIGS. 11a and 115 the first yarn section 82 of the second
yarn section 83 touch each other. Accordingly, the distance
between both varn sections 1s 0 mm.

As shown 1n FIGS. 11a and 115, the first yarn section 82
and the second yarn section 83 are shown as an example. In
fact, a plurality of yarn sections with parallel portions 1s
visible in FIGS. 11a and 115 which are arranged 1n a row and
which form an area 1n the shape of a patch with parallel yarn
sections. This area 1s arranged 1n a heel section of the shoe
upper 3 for reinforcement and fulfils the function of a heel
counter, 1.e. 1 this area the substantially parallel yarn
sections decrease the stretchability and increase the stability
of the shoe upper 3.

The yarn of the yarn sections may be arranged on the first
layer as described above by an embroidery machine 1. The
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thread fixing the yarn sections 1s a sewing thread with a
smaller diameter than the yarn of the varn sections.

FI1G. 12 shows further embodiments of a shoe 13 with a
shoe upper 3 according to the mvention and a sole structure
14 attached thereto. Regarding the sole structure 14 and
regarding the connection of the shoe upper 3 with the sole
structure 14, what has been said with respect to FIGS. 4a and
4b 1s analogously valid.

Just like the shoe upper 3 1llustrated in FIGS. 11q and 115,
the shoe upper 3 illustrated 1n FI1G. 12 comprises an area 121
with a plurality of substantially parallel yarn sections. This
area 1s also arranged 1n a heel section of the shoe upper 3 for
reinforcement and fulfils the function of a heel counter, 1.e.
in this area the substantially parallel yarn sections decrease
the stretchability and increase the stability of the shoe upper
3.

The yarn of the yarn sections may be arranged on the first
layer by means of an embroidery machine 1 as described
above. The thread fixing the yarn sections may be a sewing
thread with a smaller diameter than the yarn of the yarn
sections.

Variations of the Idea of the Present Invention

In the following, variations of the inventive idea of the
present mvention are described. Generally, those variations
of the invention can be combined with one another and with
the invention, 1.e. the features of certain variations of the
invention can provide further embodiments and/or exem-
plary embodiments and/or varnations of the present inven-
tion together with the features of additional variations of the
present mmvention and/or with the invention, without the
combination of these features being explicitly mentioned
herein.

Certain variations relate to a method of manufacturing a
shoe upper for a sports shoe, comprising the steps: providing
a carrier layer, arranging a yarn or multiple yarns on the
carrier layer, such that the yarn or the multiple yarns
substantially define the shape of the shoe upper, and sewing
the yarn or at least one of the multiple yarns to the carrier
layer.

By providing a carrier layer mstead one or several sheets
of material, a considerable amount of material usually
required 1n the manufacture of shoe uppers for sports shoes
1s saved, 1 the first place. The carrnier layer serves the
purpose of arranging the yarn or the multiple yarns in the
desired shape and fixing them while the method 1s carried
out. However, the shoe upper 1s substantially formed by the
yarn or the multiple yarns.

Further, considerable saving of material follows from the
tact that the yarn or the multiple yarns are arranged such on
the carrier layer that the yarn or the multiple yarns substan-
tially define the shape of the shoe upper. Thus, the yam or
the yarns specily the shape of the shoe upper and substan-
tially fill 1t, 1.e. with the exception of unavoidable manufac-
turing tolerances. There 1s substantially, 1.e. with the excep-
tion of unavoidable manufacturing tolerances, no varn
outside the shoe upper. Thus, a part of the carrier layer
accumulates as waste at most. The yarn or the multiple yarns
are imcorporated into the shoe upper almost entirely, with the
exception of yarn residues caused by the manufacture and
manufacturing tolerances, and they do not accumulate as
waste.

Arranging the yarn or the multiple yarns on the carrier
layer includes arranging it/them above or below the carrier
layer on one side and, 1n some embodiments, arranging yarn
above and below the carrier layer on both sides.

Since the yarn or the multiple yarns can furthermore be
oriented almost freely within the shape of the shoe upper,
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stretchability of the shoe upper can be prescribed in almost
any desired direction. For example, stretchability 1n the area
of the heel can be reduced to a minimum by the yarn or the
multiple yarns runming vertically so as to provide support to
the heel during pushing-ofl motion of the foot. In the area of
the toe joints, a corresponding course of the yarn or the
multiple yarns can support the rolling-oil motion by a certain
stretchability of the shoe upper.

The yarn or the multiple yarns can be arranged 1n at least
two layers. Due to this measure, stiflness of the shoe upper
can be improved.

Each of the at least two layers can comprise a diflerent
yarn. For example, a first layer can comprise a relatively
inelastic yarn so as to further improve stifiness of the shoe
upper. A second layer could comprise a rubberized yarn
which increases friction, e.g. with regard to a sports ball, so
as to enable better control of the ball.

By the arrangement of the yarn or the multiple yarns
corresponding to the desired shape of the shoe upper, the
shape of the shoe upper can be personalized rather easily.
For example, the width of the shoe upper can simply be
adjusted by the yarn arrangement being selected accord-
ingly. By using yarns of different colors and arranging the
yarn or the multiple yvarns 1n a targeted manner, the shoe
upper can also easily be personalized optically. For example,
a pattern could be formed 1n the shoe upper by arranging a
yarn accordingly.

In certain embodiments of these varnations of the mnven-
tion, the method comprises the step of dissolving the carrier
layer, such that the shoe upper 1s formed substantially by the
yarn or the multiple yarns. This improves breathability of the
shoe upper, since the exchange of air and moisture 1s
impaired less. Additionally, the shoe becomes lighter, since
the weight of the carrier layer 1s removed.

In certain embodiments of these variations of the mven-
tion, the carrier layer 1s a textile, leather or artificial leather.
These matenals already roughly specity certain properties of
the shoe upper, such as stretchability, stability or breathabil-
ity/water permeability. The shape of the shoe upper is
defined by the arrangement of the yarn or the multiple yarns.
It 1s only the arrangement of the yarn or the multiple yarns
which provides the shoe upper with the desired properties of
the finished sports shoe, defining 1ts shape, stretchability and
breathability, for example. In these embodiments, the pro-
duction waste 1s also reduced to the waste of the carrier layer
necessary for production reasons.

In certain embodiments of these variations, the yarn or the
multiple yvarns are sewed up using a sewing thread. The
desired properties of the shoe upper are thus defined by the
yarn or the multiple yarns, with 1t being possible to select the
sewing thread such that 1t fixes the yarn or the multiple yarns
as well as possible and 1s easy to process.

In certain embodiments of these variations of the mven-
tion, the sewing thread i1s thinner than the yarmn or the
multiple varns. This allows the sewing thread to be pro-
cessed well by a corresponding machine, whereas the yam
or the multiple varns ensure the necessary profile thickness
of the shoe upper.

In certain embodiments of these varnations of the inven-
tion, the yvarn or the multiple yarns are sewed up substan-
tially along the entire length of the yarn or the multiple yarns
to the carrnier layer. In this regard, “substantially” means with
the exception of manufacturing tolerances and possibly
unavoidable yarn-feed residues. This fixes the yarn or the
multiple yarns on the carrier layer and with respect to one
another and 1t provides the shoe upper with the desired
shape.
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In certain embodiments of these variations of the inven-
tion, the step of arranging includes arranging a first yarn and
a second varn. The yarns can be selected with certain
properties so as to provide certain functions, such as stability
or watertightness, 1n certain areas of the shoe upper. It 1s
possible to use melting yarns, for example, which melt when
heat 1s applied and stiffen as they cool down. In this way,
stiflness of the shoe upper can be improved. Another option
1s using reflecting yarns which reflect incoming light. In this
way, the shoe 1s better noticeable in the dark and safety of
the wearer can be improved. Moreover, reflecting yarns
provide further possibilities of improving the optical appear-
ance ol the shoe.

In certain embodiments of these variations of the imven-
tion, the method further comprises the step of sewing up the
first yarn with the second yarn. In this way, the two yarns are
tightly fixed to one another and the shoe upper 1s provided
with stability.

The first yarn can be arranged in a first layer and the
second yarn can be arranged 1n a second layer. The first and
the second layers can overlap at least partially. Due to the
use of two layers, the shoe can be pointedly provided with
certain properties. For example, the first layer can comprise
a relatively 1nelastic yarn so as to further improve stiflness
of the shoe upper. The second layer could comprise a
rubberized yarn which increases iriction, e.g. with regard to
a sports ball, so as to enable better control of the ball.

In certain embodiments of these varnations of the inven-
tion, the first yarn 1s sewed up substantially along the entire
length of the first yarn to the second yarn. In this regard,
“substantially” means with the exception of manufacturing
tolerances and possibly unavoidable yarn-feed residues. In
this way, the first yvarn and the second yarn are fixed with
respect to one another and the shoe upper i1s given the
desired shape.

In certain embodiments of these varnations of the inven-
tion, the method further comprises the step of sewing up the
first yarn with 1tself. In one embodiment of the invention, the
first yarn 1s sewed up with 1tself substantially along 1ts entire
length. In this regard, “substantially” means with the excep-
tion of manufacturing tolerances and possibly unavoidable
yarn-feed residues. Stability and rigidity of the shoe upper
are 1ncreased by these steps.

In certain embodiments of these varnations of the inven-
tion, the first yarn 1s arranged 1n a {irst layer and the second
yarn 1s arranged 1n a second layer at least partially on top of
cach other. By the arrangement in layers, the shoe upper can
be pointedly provided with functionality 1n certain places.
For example, a melting yarn can be used 1n the second layer
in the toe area, in the heel area, on a lateral or medial side
or 1n any desired area of the shoe upper so as to pointedly
provide these areas with stability. In another example, a
particularly abrasion-resistant yarn 1s used in the second
layer 1n order to increase resilience of the shoe upper.

In certain embodiments of these variations of the imven-
tion, the first layer 1s arranged substantially in the entire shoe
upper. In a further embodiment of the mnvention, the second
layer 1s arranged 1n selected locations of the shoe upper. In
a still further embodiment of the invention, the second layer
1s arranged 1n the heel area, 1n the toe area or 1n the area of
the shin, on a lateral or medial side. Generally, the second
layer can be arranged 1n a specific area of the shoe upper.
Due to this, the first layer defines the shape of the shoe
upper, while the second layer can provide enforcement, for
example, 1n selected places.

In certain embodiments of these varnations of the inven-
tion, the method further comprises the step of arranging at

10

15

20

25

30

35

40

45

50

55

60

65

28

least one reinforcing element between the first layer and the
second layer. In a further embodiment of the invention, the
reinforcing element 1s a heel counter, toe counter, shin
guard, lateral or medial reinforcing element. Generally, the
reinforcing element can be arranged 1n any desired area of
the shoe upper. In a still further embodiment of the mven-
tion, the reinforcing element 1s made from plastic, textile,
leather or artificial leather. In this way, the shoe upper can be
reinforced without 1ts optical appearance being impaired.
The reinforcement can simply be placed over a finished first
layer during the manufacturing process and the second layer
can then be arranged above 1t.

In certain embodiments of these variations of the mven-
tion, the first yarn and the second yarn are arranged to create
at least one tunnel or pocket. A reinforcing element could be
pushed into the tunnel or pocket, for example.

In certain embodiments of these vanations of the inven-
tion, the first yarn 1s a melting yvarn. In addition or alterna-
tively, the second varn 1s a melting yarn. In a still further
embodiment of the mvention, the method further comprises
the step of warming at least a part of the shoe upper, such
that the melting yarn melts at least partially. Thus, the shoe
upper can be remnforced easily by the melting yarn melting
by the application of heat and stiffening as it cools down
subsequently. Subsequent reinforcement, e.g. by parts which
are glued on, 1s thus not necessary. Nonetheless, subse-
quently gluing, sewing or welding parts, e.g. a heel or toe
counter, onto the shoe upper 1s not precluded.

In certain embodiments of these varnations of the mnven-
tion, the first yarn 1s a filament yarn. Filament yarns are
particularly suitable for the pointed reimnforcement of the
shoe upper or for reducing stretchability of the shoe upper.
Due to the filament yarn being worked 1n during the arrange-
ment of the varns, an additional step of reinforcing or
reducing stretchability 1s dispensed with.

In certain embodiments of these variations of the mven-
tion, the filament yarn comprises carbon fibers. Carbon
fibers enable a particularly strong and durable reinforcement
of the shoe upper.

In certain embodiments of these varniations of the mven-
tion, the yarn or the multiple varns 1s/are reflecting yarn.
Reflecting yvarns improve visibility of the shoe upper 1n
darkness, thus contributing to the safety of the wearer. The
reflecting yarn can be arranged 1n very specific areas of the
shoe upper. For example, the reflecting yarn can be arranged
on a lateral and/or medial side of the shoe upper 1n order to
improve safety when crossing a road, by the headlights of
approaching cars being reflected. Generally, a retlecting yarn
can be arranged in the entire shoe upper. It 1s conceivable
that the shoe upper almost exclusively comprises retlecting
yarn. It 1s also possible for certain areas of the shoe upper to
be highlighted optically by a reflecting yarn. An area com-
prising an additional remnforcement could be highlighted
optically by a retlecting yvarn, for example.

In certain embodiments of these varniations of the mven-
tion, the yarn or the multiple yarns 1s/are based on Kevlar®.
Kevlar® 1s based on aromatic polyamides (also referred to
as aramids) and 1s usually used i form of fibers. The fibers
have the distinction of comprising very high rigidity, high
impact resistance, high fracture strain, good vibration reduc-
tion as well as resistance with respect to acids and alkaline
solutions.

In certain embodiments of these variations of the mven-
tion, the method turther comprises the step of applying resin,
to stiffen the yarn or the yarns. The shoe upper can be made
extremely resilient by resin especially in combination with
filament yarns such as carbon.
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In further embodiments of these variations of the inven-
tion, the method comprises the step of applying UV glue to
the shoe upper. UV glue 1s activated by being irradiated with
UV light and glues the yvarn or the varns in the places in
which the glue was applied. In this way, certain areas of the
shoe upper can be subsequently stiffened, reinforced or
made more watertight. Moreover, use of a melting yarn can
be done without. The UV glue can be applied to the shoe
upper by spraying on, coating with a doctor knife, laying on,
printing on, sintering, ironing on or spreading.

Further embodiments of these vanations of the present
invention relate to a shoe upper for sports shoes which was
manufactured 1 accordance with a method according to
these varniations of the invention as presented above.

Further embodiments of these variations of the present
invention relate to a sports shoe which comprises a shoe
upper and a sole structure which 1s connected to the shoe
upper, with the shoe upper having been manufactured in
accordance with a method according to certain variations of
the invention as presented above.

In the following, embodiments of these variations of the
invention will be described in more detail. These embodi-
ments are described with reference to FIGS. 1 to 6.

As mentioned above, certain variations of the present
invention relate to a method of manufacturing a shoe upper
for a sports shoe, comprising the steps: providing a carrier
layer, arranging a yarn or multiple yarns on the carrier layer,
such that the yarn or the multiple yarns substantially define
the shape of the shoe upper, and sewing the yarn or at least
one of the multiple yarns to the carrier layer.

The method according to the mvention can generally be
carried out on an embroidery machine. An embroidery
machine allows machine sewing 1n or sewing on of yarn on
woven fabrics or other carrier layers through which a needle
of the embroidery machine can pass.

FIG. 1 shows a multi-head industrial embroidery machine
1 carrying out the method according to certain variations of
the invention, by way of example. Embroidery heads 2a, 25
and 2c¢, each of which 1s involved 1n the manufacture of one
shoe upper 3 according to these variations of the invention,
respectively, can be seen 1n FIG. 1. The embroidery machine
can generally be equipped with any desired number of
embroidery heads. The embroidery heads 2a, 25 and 2¢ are
at least moveable 1n a horizontal level, for example electro-
mechanically or pneumatically, and they enable any desired
positioning of the needle and the yarm.

In a first step of the method according to certain variations
of the mvention, a carrier layer 1s provided, which 1s almost
transparent and labeled with reference number 4 as shown in
FIG. 1. This can be foil, woven fabric, textile, leather,
artificial leather or plastic. Generally, any type of extensive
structure through which a needle can pass during embroi-
dery can be used.

It 1s also conceivable that the carrier layer 4 1s a foil,
which dissolves at least partially under certain conditions,
for example when 1t gets into contact with water. Then, the
result of the method according to these variations of the
invention will be a shoe upper 3 which no longer comprises
the carrier layer 4 at all or at least no longer completely
comprises 1t. In that case, the shoe upper 3 i1s substantially
formed from a yarn 5 or the multiple yarns 5.

The carrier layer 4 can be coiled up on aroll, for example,
and 1t 1s uncoiled at least partially and positioned under one
or multiple embroidery heads 2a, 25 and 2¢ for the method
according to these variations of the imvention to be carried
out.
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The method according to certain variations of the mven-
tion further comprises the step of arranging a varn 5 or
multiple yarns 5 on the carrier layer 4, such that the yarn 5
or the multiple yarns 5 substantially define the shape of the
shoe upper 3. According to certain variations of the mven-
tion, a single yarn 5 or multiple yarns 3 can be used. When
using multiple yvarns 35, they can differ as regards their
material properties, diameter, color, etc. The yarn 5 or the
yarn 5 can be supplied to an embroidery head 2a, 2b, 2¢ via
a respective yarn supply roll 6a, 6b, 6c.

When a yarn 5 1s arranged on the carrier layer 4, 1t can
come 1nto contact with the latter. Generally, however, the
step ol arranging a yarn S does not necessarily involve the
yarn S having to come 1nto contact with the carrier layer 4.
For example, as will still be explained later with regard to
FIG. 3, a first yarn 5a can be arranged on a carrier layer 4,
first of all. Said yarn 5a comes 1nto contact with the carrier
layer 4. A second yarn 5b 1s then arranged above the first
yarn S5a. Although said second yvarn 56 does not come 1nto
contact with the carrier layer 4 directly, it 1s arranged on the
carrier layer 4.

As can be seen 1n FIG. 1, each of the three embroidery
heads 2a, 2b and 2¢ arranges one or multiple yarns 5 for one
shoe upper 3, respectively. In this regard, the shape of the
respective shoe upper 3 i1s defined by the yvarn 5 or the
multiple yvarns 5. Thus, the varn 3 or the yarns 5 specify the
shape of the shoe upper 3 and fill 1t substantially, 1.e. with the
exception of unavoidable manufacturing tolerances. There 1s
substantially, 1.e. with the exception of unavoidable manu-
facturing tolerances, no yarn 5 outside the shoe upper 3.

FIG. 2 1s an exemplary top view of a shoe upper 3
manufactured by means of the method according to certain
variations of the invention. The shape of the shoe upper 3 1s
prescribed by the yvarn 5. The thread residues which cannot
be avoided due to the thread feeder, three of which are
labeled with reference number 7 by way of example, can be
removed by cutting them ofl, for example. Cutting off can be
carried out by means of high-frequency alternating current
or laser, for example.

The yvarn 3 or the yarns 5 can be based on natural fibers,
such as cotton, or on synthetic fibers, such as nylon, poly-
ester, mixtures of natural and synthetic fibers, mixtures of
polyester and nylon, etc. Moreover, the yarn 5 or the yarns
5 can be melting varn. The melting yarn can be melted at
least partially by warming at least a part of the shoe upper
3. During subsequent cooling, the melting yarn hardens,
providing the shoe upper 3 with stability.

As shown 1n FIG. 2, the yvarn 5 1s furthermore arranged 1n
two layers. In this regard, a first, bottom layer fills the shape
of the shoe upper and defines 1t. A second layer in the heel
and toe areas of the shoe upper 1s arranged above said {first
layer and reinforces it 1n said areas. Generally, the second
layer can also be arranged 1n other areas of the shoe upper,
for example on a lateral and/or medial side.

It 1s also conceivable that the yarn 5 or the yarns 5 are
filament yarn. Such yarn may comprise carbon fibers, for
example. The filament yarn can be stiffened by subsequent
treatment with resin, e.g. an epoxy-based one, UV glue or
the use of melting yarns. Further example of fibers, yarns
and threads which can be used 1n the scope of these
variations ol the present invention were already explained in
the sections “Fibers” and “Yarns and threads”. In general,
however, any type of yarn or thread may be used in the
context of these variations of the present invention.

The method according to certain variations of the mven-
tion further comprises the step of sewing the yarn 5 or at
least one of multiple yarns 5 to the carrier layer 4. For this
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purpose, a thread (not discernible 1n the Figures) 1s guided
through the carrier layer 4 and around the yarn S or the yarns
5 by means of a needle of an embroidery head 2a, 2b or 2c¢
such that the yarn 5 or the yarns 5 are fixed to the carrier
layer 4. In this regard, the stitches can be placed at a distance
of from merely a few millimeters to several centimeters.

The thread can generally be thinner than the yarn or the
yarns 3. It 1s also concervable that the thread has the same
or a larger diameter than the yarn 3 or the yarns 5. A sewing
thread can be used as the thread. This can be based on
natural fibers, such as cotton, or on synthetic fibers, such as
nylon, polyester, mixtures of natural and synthetic fibers,
mixtures of polyester and nylon, etc. Examples of fibers,
yarns and threads to be used were explained in the sections
“Fibers” and “Yarns and threads™.

The yarn 5 or the yarns 5 can be sewed up with the carrier
layer 4 substantially along their entire length, 1.e. with the
exception of manufacturing tolerances and possibly
unavoidable yarn-feed residues.

As was already mentioned, multiple yarns 3 can be used
when carrying out the method according to certain variations
of the invention. As shown 1n FIG. 3, a first yarn 3a and a
second yvarn 3b are used. The first yarn 5q¢ and the second
yarn 3b are arranged on the carrier layer 4. Although the
second yarn 3b does not come into contact with the carrier
layer 4 directly, 1t 1s arranged on the carrier layer 4, as was
already explained.

When using multiple varns 5, they can be sewed up with
cach other. For example, as shown 1n FIG. 3, the first yarn
5a 1s sewed up with the second yarn 3b. With respect to
multiple yvarns 5 being sewed up with each other, the
statements made with regard to sewing up with the carrier
layer 4 apply analogously. For example, as shown in FIG. 3,
the yarn 3a can be sewed up with the yarn 55 substantially
along the entire length, 1.e. with the exception of manufac-
turing tolerances and possibly unavoidable yarm-feed resi-
dues.

For sewing the yarns 5 up with each other, the same thread
can be used as for sewing the yarns 5 up with the carrier
layer. With regard to the embodiments illustrated 1n FIG. 3,
for example, the varn Sa and the yvarn 36 can be sewed up
with the carrier layer 4 and the yvarn 5a with the yarn 5b
simultaneously with a single thread stitch. However, 1t 1s
also possible that only the yvarn Sa 1s sewed up with the
carrier layer 4 and that the yarn 556 1s sewed up with the yarn
5a but not with the carrier layer 4. For sewing the yarns 3
up with each other, 1t 1s also possible to use another thread
than for sewing a yvarn 3 up with the carrier layer 4.

A varn 3 can also be sewed up with itself. If the yarn 5 1s
arranged 1n loops or circumierentially on the carrier layer 4,
as suggested 1 FIG. 3, for example, then adjacent places of
the yarn 5 can be sewed up with each other. This can occur
substantially along the entire length of the yarn S, 1.e. with
the exception of manufacturing tolerances and possibly
unavoidable yarn residues, or alternatively only in prespeci-
fied areas of the shoe upper 3.

As was shown with regard to the embodiments illustrated
in FIG. 3, 1n case of use of multiple yarns 5, they can be
arranged 1n layers. As shown in FIG. 3, the first yarn 5a
forms a first layer 8a, which substantially corresponds to the
shape of the shoe upper 3, 1.e. with the exception of
manufacturing tolerances and possibly unavoidable vyarn
residues, whereas the second yarn 56 forms a second layer
86 arranged above the first layer 8a. Thus, the first layer 8a
1s arranged substantially in the entire shoe upper 3, whereas
the second layer 85 1s arranged 1n a partial area of the shoe
upper 3.
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As shown in FIG. 3, the second layer 856 1s arranged
substantially, 1.e. with the exception of manufacturing tol-
erances and possibly unavoidable yarn residues, completely
above the first layer 8a. However, 1t 1s also conceivable that
the second layer 85 1s arranged partially above the first layer
8a and 1s 1n direct contact with the carrier layer 4 in another
area, for example.

The second layer 85 can be arranged 1n selected places of
the shoe upper 3. For example, as shown in FIG. 4a, which
will still be explained 1n more detail, a second layer 85 1s
arranged above a first layer 8a only in the heel area 9 and 1n
the midfoot area 10. In shoe uppers according to these
variations of the invention which extend beyond the ankle
(not shown 1n the figures), 1t 1s also conceivable that a
second layer 1s arranged 1n the area of the shin.

At least one reinforcing element can be arranged between
the first layer 8a and the second layer 85. In the schematic
view of certain embodiments illustrated in FIG. 5§, for
example, a reinforcement was arranged above a first layer 1n
the heel area 9, 1n the area 11 of the lace eyelets and 1n the
toe area 12, respectively, and the second layer was then
arranged above that. The enforcing element could also be a
shin guard 1f the shoe upper extends beyond the ankle (not
shown 1n the figures).

Other shoe components, such as eyelets, decoration ele-
ments, decoration stripes, abrasion protection elements, rib
clements, stiffening elements, supporting elements, cushion-
ing elements and fiber elements can generally also be
arranged between the first layer 8a and the second layer 85
additionally or alternatively. For example, lace eyelets,
through which the laces are threaded, could be arranged
between the first layer 8¢ and the second layer 8b. The
eyelets could be tightly connected with the yarn of the first
layer 8a and the second layer 85 using melting yvarn or a
polymer coating. Alternatively, the eyelets could be fixed by
means ol UV glue (or other glue).

Another example 1s arranging a heel counter between the
first layer 8a and the second layer 856 in the heel area of the
shoe upper. The heel area of the shoe upper 1s subject to
particularly high mechanical stress due to the rolling-oil
motion of the foot, so that the shoes are frequently rein-
forced with a heel counter in the heel area. According to
certain variations of the invention, a heel counter can be
integrated into the shoe upper by the heel counter being
arranged between the two layers. Additionally or alterna-
tively, a toe counter can also be arranged between the two
layers. The shoe upper can generally be remnforced by
additional remnforcing elements in any places.

A still further example 1s arranging support for the mid-
foot area between the first layer 8a and the second layer 85.
The midioot area of the human foot requires support by the
footwear so as to avoid lowering of the midioot. A corre-
sponding supporting element could be arranged between the
two layers and fixed by melting yarn or glue (e.g. UV glue),
for example. It 1s also conceivable that the supporting
clement 1s welded to and or sewed up with the first layer 8a
and/or the second layer 8b.

Generally, additional components can be placed between
the two layers manually, semi-automatically or fully-auto-
matically (e.g. by means of a robot arm). For example, the
first layer 8a and the second layer 85 can form a tunnel or
a pocket into which an additional component 1s pushed. It 1s
also possible that the additional component 1s sewed up
with, glued (e.g. by means of UV glue) or welded to the first
layer 8a and/or the second layer 86 manually or automati-
cally. Alternatively, melting yarns can be used for fixing.
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Reinforcing elements and other shoe components can be
arranged on the shoe upper 3 by machine and largely
tully-automatically by a processing station, as described 1n
the German patent applications of the present applicant with
application number 10 2013 221 018 and 10 2013 221 020,
for example.

The at least one remnforcing element can be manufactured
from plastic, textile, leather, artificial leather or metal. It can
be cut out from these materials or 1t can be molded or
injection-molded, e.g. in case of plastic. The use of com-
posites, €.g. on the basis of carbon fibers, glass fibers, etc. or
ol corresponding non-woven materials 1s also possible.

Targeted stiffening of the shoe upper 3 can also be
achieved by applying resin or polymer, as previously
described 1n the section “Polymer coating”. Alternatively,
UV glue or melting yarn can be used for stiffening, as was
already described above.

FIG. 6 shows further embodiments of a shoe upper 3
according to these variations of the invention. In these
embodiments, the shoe upper 3 comprises lace eyelets, three
of which are labeled with reference number 16 by way of
example. One or several lace/s can be pulled through the
lace eyelets 16 so as to be able to lace up the finished sports
shoe, as shown in FIG. 4a by way of example.

As 1llustrated 1n FIG. 6, the lace eyelets 16 are formed
directly when the varn or the yarns S 1s/are arranged, 1.e. no
yarn S 1s arranged 1n the position of the respective lace eyelet
16, so that a corresponding opening remains which forms the
lace eyelet 16. It 1s conceivable that the opening 1s addi-
tionally reinforced with the yvarn 5 at its edge, so as to
prevent fraying. Alternatively or additionally, the edge of the
opening can be sewed up with the yarn used for sewing up
the yvarn 5 or for sewing up multiple yarns 5.

In further embodiments, the lace eyelets are formed
subsequently 1n the shoe upper 3, e.g. by die-cutting. Addi-
tionally, the lace eyelets could be reinforced with an eyelet
made from metal or plastic so as to prevent fraying. Said
additional eyelet could be pressed into the shoe upper 3.

It 1s conceivable that apart from lace eyelets 16, other
openings 1n the shoe upper 3 are also formed, e.g. ventilation
openings. These openings can also be formed directly when
arranging the yarn or the varns 5 or alternatively subse-
quently, e.g. by die-cutting.

Generally, the manufacturing method for the shoe upper
3 according to certain variations of the invention allows
simple and cost-eflicient personalization by the shape of the
shoe upper 3 being adjusted to the foot of a wearer of the
finished sports shoe by arranging the yarn or the yarns 3
accordingly. The width of the shoe upper can be adjusted to
the shape of the foot, for example. The foot of the wearer can
be measured for this purpose, €.g. by means of a 3D scanner.
Alternatively, the foot could be measured manually, using a
measuring tape. The determined measurements could then
be transformed into a program for an embroidery machine
by corresponding software. This could occur 1n the embroi-
dery machine or 1n a separate computer. The program 1s then
read into the embroidery machine and the latter manufac-
tures the shoe upper 3 1 accordance with the previously
determined measurements of the foot.

However, optical personalization by a corresponding
selection of colors of the yarns or decoration in the way of
embroidery 1s also conceivable. Yarns of different colors
could be used for this. It 1s also conceivable to use reflecting
yarns 1n certain areas of the shoe upper 1n order to achieve
an optical eflect 1n darkness when light shines thereon.
Moreover, fluorescent or phosphorescent yarns can be used.
Fluorescent yvarns glow when 1rradiated with IV light, for
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example, as 1s frequently used in discotheques. Phosphores-
cent yarns continue to glow after they have been 1rradiated
with light and can thus be “charged”. Thus, a shoe with
phosphorescent yarn can glow 1n the dark of 1ts own accord.

Generally, yarns with optical properties can be used only
in certain areas of the shoe upper or 1n the entire shoe upper.

This first vaniation of the invention also relates to a sports
shoe 13 comprising a shoe upper 3 manufactured 1n accor-
dance with the method according to these variations of the
invention. Embodiments of such a sports shoe 13 are shown
in FIG. 4a. The sports shoe 13 comprises a shoe upper 3
according to these variations of the ivention and a sole
structure 14. The statements made 1n this description apply
with regard to the shoe upper 3 and its manufacture.

The sole structure 14 comprises an outsole. In some
embodiments, the sole structure 14 furthermore comprises a
midsole and an msole, if applicable. The 1nsole can erther be
removable or firmly connected to the shoe. As shown 1 FIG.
da, the sole structure 14 comprises studs, three of which are
labeled with reference number 15 by way of example. The
sole structure 14 can be connected to the shoe upper 3 by
sewing, gluing, welding (particularly ultrasonic welding) or
similar connecting techniques.

FIG. 4b shows further embodiments of a sport shoe 13
according to certain variations of the invention. This 1s a
soccer shoe. Accordingly, the shoe 13 comprises studs, three
of which are labeled with reference number 15 by way of
example. The studs 135 are attached to a sole plate 14 which
1s rather stifl. As shown i FIG. 4b, the studs are firmly
connected to the sole plate 14. However, it 1s also concelv-
able that they are screwing studs which are screwed 1nto the
sole plate 14. As shown 1n FIG. 4b, the studs comprise
transparent ends, three of which are labeled with reference
number 41 by way of example. The ends 41 are injection-
molded to the base of the studs 15. However, 1t 1s also
conceivable that the ends are glued on or welded on.

A shoe upper 3 manufactured according to certain varia-
tions of the invention 1s attached to the sole plate 14. The
shoe upper 3 1s glued to the sole plate 14. However, it 1s also
conceivable that the shoe upper 3 1s welded or sewed to the
sole plate 14. In FIG. 4b, the shoe upper comprises three
layers of yarns, as can be seen 1n the detailed view of FIG.
dc. The first layer 1s formed by a yvarn 42. This layer 1s the
outermost layer. A layer lying below 1t 1s formed by the yam
43. This 1s the middle layer. The bottommost layer 1s formed
by the yarn 44. The yarns 42, 43 and 44 are kept together by
a thread 45.

As shown 1n FIG. 4b, the three layers overlap along the
entire shoe upper 3. However, it 1s also concervable that the
three layers overlap merely 1n partial areas of the shoe upper
3, ¢.g. where contact with a football usually occurs, that is,
above the toes and in the area of the 1nstep, for example. In
this way, the shoe upper 3 could become stiffer and thicker
by the three-layer construction in these areas.

The three-layer construction of the shoe upper 3 further-
more provides the necessary stability and stifiness of the
shoe upper 3. Moreover, the shoe upper 3 could be stifiened
and reinforced by means of melting varn, a polymer coating,
UV glue or resin. It 1s also conceivable that reinforcing
clements are arranged between the layers formed by the
yarns 42, 43 and 44, as was already described.

It 1s also possible that the yarns 42, 43 and 44 difler with
regard to their properties. For example, the yarn 43 could be
a melting yvarn which liquefies under application of heat and
connects the layers formed by the yarns 42 and 44 to each
other when 1t cools down subsequently. The yarns 42 of the
outermost layer could be a rubberized yarn or rubber yam
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which increases friction with the ball so as to enable good
control of the ball. The yarn 44 of the innermost layer could
be a moisture-absorbing yarn which transports moisture
away from the foot.

Instead of three layers, less layers of yarns or more layers
of yvarns could also be used.

The statements made with regard to the other embodi-
ments generally apply analogously with regard to the shoe
upper 3 shown i FIG. 4b.

Further variations of the idea of the present imvention
relate to a method of manufacturing a shoe upper for a sports
shoe, comprising the steps: providing a carrier layer, arrang-
ing a yarn or multiple yarns on the carrier layer, such that the
yarn or the multiple yarns define at least a partial area of the
shoe upper, and sewing the yarmn or at least one of the
multiple yarns to the carrier layer.

FIG. 13 shows certain embodiments of vanations of the
idea of the present imnvention. In FIG. 13, a yarn 131 1s
arranged on a carrier layer 132. In this regard, the carrier
layer 132 defines the shape of a sole. The carrier layer 132
can be leather or a textile, for example. The yarn 1s arranged
in specific places of the shoe upper, that 1s, in the toe and
heel areas. Generally, the yarn 131 can be arranged in any
places of the shoe upper, depending on the desired function.
As shown 1 FIG. 13, the yvarn 131 reinforces the toe and
heel areas. However, 1t 1s also conceivable that the yarn
reinforces other areas, such as a lateral or medial area, for
example.

It 1s also possible that the yarn 131 provides other
functions. For example, 1t could be a rubberized yarn or
rubber yarn which increases friction with a ball so as to
enable better control of the ball.

The yarn 131 could also fulfill decorative functions. It
could be a reflecting, phosphorescent or fluorescent yarn, for
example.

Further variations of the present idea of the mmvention
relate to a method of manufacturing a sole for a sports shoe,
comprising the steps: (a.) Providing a carrier layer; (b.)
Arranging a yarn or multiple yarns on the carrier layer, such
that the yvarn or the multiple yarns substantially define the
shape of the sole of the sports shoe; and (c.) Sewing the varn
or at least one of the multiple yarns to the carrier layer. Thus,
the yarn or the yarns specily the shape of the sole and fill 1t
substantially, 1.e. with the exception of unavoidable manu-
facturing tolerances. However, it 1s also conceivable that the
yarn or the yarns are only arranged in certain areas of the
sole, e.g. 1n the heel or toe areas. It 1s also possible to leave
certain areas of the sole void of yarn so as to create openings.

The carrier layer can remain 1n the sole or, alternatively,
it can be dissolved, e.g. in water.

It 1s conceivable that the yarns only define a partial area
of the sole, for example a heel or toe area. Accordingly, the
method would be suitable for manufacturing a sole portion.

The sole or the sole portion obtained 1n accordance with
certain variations of the present idea of the invention could
be additionally reinforced with melting yarn. For this pur-
pose, the yarn could be a melting yarn which 1s heated up
and stiflens as 1t subsequently cools down. Rubber could be
applied to the sole obtained 1n this way, at least partially, e.g.
by gluing. Stifiness of the sole could be increased by the
melting yarns such that a sole plate, e.g. for a soccer shoe,
1s obtained.

Certain embodiments for these aspects are shown 1n FIG.
14. Thais 1s a sole plate 181 for a soccer shoe. The sole plate
141 comprises yarns which are arranged on a carrier layer
142 by the yarns being embroidered onto the carrier layer
142. The sole plate 141 comprises studs, three of which are
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labeled with reference number 143 by way of example. The
studs 143 are an integral part of the sole plate 141 and they
are Tormed by the yarns.

The sole plate moreover comprises an integral reinforcing,
clement 144 1n the midioot area, which 1s also formed by
yarns. The reinforcing element 144 comprises three ribs and
connects the forefoot area with the heel area of the sole plate
141. Other arrangements and designs of the remnforcing
clement are concervable. The sole plate 141 may also not
comprise such a remnforcing element.

The carnier layer 142 could be a water-soluble fo1l which
dissolves 1n water, so that the sole plate 141 remains.
Alternatively, the protruding portions of the carrier layer 142
could be cut off or the sole plate 141 could be punched out.

For reinforcement, the sole plate 141 could be dipped 1nto
a polymer or epoxy-resin bath. At least one of the yarns
could be based on carbon fibers, for example. By dipping 1t
into epoxy resin, a particularly stifl and stable sole plate 1s
thus created.

Alternatively, the sole plate 141 could comprise a melting
yarn which melts under application of heat and stiflens as 1t
cools down subsequently. It 1s also concervable that the sole
plate 141 1s connected to a shoe upper by means of the
melting yarn. For this purpose, the sole plate could e.g.
comprise melting varn 1n an edge region or consistently.

In certain variations of the present idea of the invention,
it 1s also conceivable that the sole manufactured in this way
1s an 1nsole which 1s placed inside a shoe. It 1s also
conceivable that the sole or the sole portion 1s placed 1n a
mold and imbedded 1n plastic (e.g. EVA, TPU, €TPU) by
means of compression-molding. The sole bond obtained in
this way would be extremely stiff. When using a sole
portion, the sole bond obtained 1n this way could be rein-
forced and stiffened 1n a targeted manner, for example 1n the
places which are especially strained during walking or
running.

Instead of a mold being used, plastic could also be
injection-molded to the sole or the sole portion obtained 1n
accordance with certain variations of the present 1dea of the
invention. For example, studs or reinforcing areas could be
injection-molded to the sole or the sole portion.

A Turther aspects of certain vaniations of the present 1dea
of the mvention relate to a sole for a sports shoe manutac-
tured according to the method as presented 1n the paragraph
above as well as a sports shoe comprising such a sole and a
shoe upper. The following statements apply equally to the
method, the obtained sole and the sports shoe.

The sole can be a strobel sole, outsole or middle sole. An
outsole, which 1s preferably manufactured from TPU or
rubber, can be attached to the sole. The sports shoe can
turther comprise a shoe upper connected to the sole. The sole
can further comprise at least one stripe comprising a section
of the yarn or at least one of the multiple yarns. The stripe
can extend into the area of the shoe upper and be connected
to 1t.

The sports shoe can further comprise a layer of meltable
maternal arranged at least partially between the sole and the
shoe upper. The meltable material can be melted by heat so
as to connect the sole to the shoe upper. Additionally or
alternatively, the sole can be fixed 1n 1ts shape by the use of
meltable material and the application of heat.

The varn or the at least one of the yarns can be dual-
component yarn. A first component can be meltable under
application of heat, whereas a second component is not
meltable. Alternatively, the second component 1s also melt-
able but has a higher melting point than the first component.
The first component can be arranged 1n the yarn around the
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second component. The second component then forms the
core of the yarn, whereas the first component surrounds the
core. The method can comprise the step of at least partially
heating up the sports shoe so as to melt the first component
of the yarn.

A layer can be arranged at least partially on one side of the
sole. The layer can be Flastollan. Generally, however, the
use of any material, including a water-soluble matenal, 1s
conceivable. The layer can be arranged between the sole and
the shoe upper.

FIG. 15 shows an embodiment of a sole 1500 for a sports
shoe obtained according to the method according to certain
variations of the present 1dea of the invention. The sole 1500
comprises a carrier layer 1501, on which a yarn 1s arranged
such that the yarn substantially defines the shape of the sole
1500 of the sports shoe. However, it 1s also conceivable that
the yvarn only defines a partial area of the sole. The yarn
could define a torsion element or a midioot support, for
example.

The yarn 1s sewed to the carnier layer 1501. The state-
ments made with regard to FIGS. 1 through 7 apply with
regard to the carrier layer 1501 and the yvarn. The carrier
layer 1501 can particularly be a carrier layer similar to the
carrier layer 4.

As shown 1n FIG. 15, the sole comprises a number of
stripes 1502 which comprise sections of the yarn. Thus, the
yarn does not only define the shape of the sole 1500 but also
the shape of the stripes 1502. The stripes 1502 can extend
into an area of the shoe upper and be connected to it, as
shown 1n FIG. 16. Any desired other shapes are conceivable
instead of stripes, such as round areas, for example.

FIG. 16 shows an embodiment of a sports shoe 1600 in
accordance with certain variations of the present 1dea of the
invention. The sports shoe 1600 comprises a sole 1500,
which can be the sole 1500 shown 1n FIG. 15, for example.
The sole 1500 comprises a carrier layer (not shown in FIG.
16), on which a yarn (not shown in FIG. 16) 1s arranged such
that the yarn substantially defines the shape of the sole 1500
of the sports shoe 1600. The yarn 1s sewed to the carrier
layer. The statements made with regard to FIG. 15 apply
with regard to the carrier layer and the yarn.

As shown 1n FIG. 16, the sole 1500 comprises a number
of stripes 1502 which comprise sections of the yarn. The

stripes 1502 extend into an area of the shoe upper 1601 and
are connected to it.

The upper 1601 can be a sock-like textile. Other shapes
are generally conceivable of course. It 1s also conceivable
that the shoe upper 901 comprises lacing or a hook-and-loop
tastener. The shoe upper 1601 1s generally not limited to the
shoe upper shown 1n FIG. 16. The same 1s true with regard
to the sole 1500. The textile can be a woven fabric, warp-
knitted fabric, weft-knitted fabric or the like, which 1s
stretchable. As shown m FIG. 16, the upper 1601 1s printed
with thermoplastic polyurethane (TPUI) 1n the areas labeled
with reference number 1602. The upper 1601 1s connected to
the sole 1500 by a middle layer (not shown in FIG. 16) made
from thermoplastic material which melts under the applica-
tion of heat. Generally, however, other attaching options,
such as welding, gluing by means of glue, sewing, etc. are

also conceivable.
An outsole 1603 1s attached to the sole 1500. The outsoles

1603 1s manufactured tfrom TPU as shown in FIG. 16.

Generally, other matenials, such as rubber, TPU, expanded
TPU or combinations thereot can also be used for the outsole

1603.
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The shoe 1600 shown i1n FIG. 16 can additionally also
comprise a midsole (not shown in FIG. 16). It can be
manufactured from EVA, TPU, expanded TPU or combina-
tions thereof.

The shoe 1600 shown 1n FIG. 16 could also be a soccer,
rugby or football shoe comprising a sole plate with studs.

Further variations of the present i1dea of the invention
relate to a method of shaping a shoe upper for a sports shoe
on a cobbler’s last, comprising the steps: (a.) Laying out a
strand substantially along an edge of a shoe upper which 1s
arranged 1n the sole area in the finished sports shoe, (b.)
Fixing the strand to the shoe upper in one direction in a
plurality of places by means of an embroidery machine, (c.)
Arranging the shoe upper on a cobbler’s last, and (d.)

Pulling on the strand so that the shoe upper adjusts to the
shape of the cobbler’s last.

In step d., the strand can be pulled on one end, both ends
or 1n any place between the two ends.

Further aspects of this further variation of the present 1dea
of the invention relate to a shoe upper for a sports shoe
manufactured according to the method as presented in the
paragraph above as well as a sports shoe comprising such a
shoe upper and a sole structure. The following statements
apply equally to the method, the obtained shoe upper and the
sports shoe.

The distance between the places in which the strand 1s
sewed up can be varied along the edge of the shoe upper. For
example, the distance can be smaller 1n the heel and toe areas
than 1n a side area of the shoe upper. The direction can be a
direction which 1s substantially, 1.e. with the exception of
manufacturing tolerances, rectangular to the edge of the shoe
upper. In steps a. and b., the shoe upper can be arranged on
a carrier layer. The carrier layer can be a reel on which a
plurality of shoe uppers are arranged, for example. Option-
ally, the shoe upper can be cut from the carrier layer between
steps b. and c. Further optionally, a connecting line of the
shoe upper can be closed between steps b. and c¢. 1n order to
obtain a three-dimensional pre-shape from the two-dimen-
sional shoe upper. After step d., the strand can be fixed 1n
such a way that 1t cannot move relative to the shoe upper, so
that the shoe upper will maintain the shape of the cobbler’s
last.

An embodiment of a method 1n accordance with further
variations of the present i1dea of the invention will be
explained by means of FIGS. 10a through 174 below. As
shown 1 FIG. 17a, a shoe upper 1701 1s arranged on a
carrier layer 4. For example, the shoe upper 1701 could be
arranged on the carrier layer 4 as described above, that 1s, by
providing a carrier layer 4, arranging a yarn 5 or multiple
yarns 5 on the carrier layer 4, such that the yarn 5 or the
multiple yarns 5 substantially define the shape of the shoe
upper 1701, and sewing the yarn 5 or at least one of the
multiple yarns 5 to the carrier layer 4. The shoe upper 1701
can also be cut out from a textile, such as a woven fabric,
welt-knmitted fabric, warp-knitted fabric or the like. The
carrier layer can be a textile made from artificial yarn or
natural vyarn, synthetic or natural leather, a non-woven
matenal or the like. The carrier layer can be a reel on which
a plurality of shoe uppers are arranged, for example.

As further depicted i FIG. 17a, a strand 1702 1s laid out
substantially along the edge 1703 of the shoe upper 1701.
The edge 1703 will be arranged 1n the sole area in the
finished sports shoe. The strand 1702 1s fixed 1n one direc-
tion with the shoe upper 1701 1n a plurality of places, three
of which are labeled with reference number 1704 1n FIG.
17a, by means of a embroidery machine. Alternatively, the
strand 1702 1s fixed by means of gluing, sewing or welding.
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As shown 1n FIG. 17a, the strand 1s fixed in a direction
which 1s approximately rectangular to the edge 1703. The
strand 1702 1s moveable relative to the shoe upper 1701 1n

another direction, that 1s, approximately parallel to the edge
1703.

The strand 1702 can be a monofilament made from
polymer, a shrinking filament, a melting yarn, a yarn made
from natural fibers, a yarn based on metals, or a shape-
changing varn. A shape-changing yarn changes its length
¢.g. under application of heat. Generally, the word “strand”
1s to be understood as a generic term for any oblong and
flexible structure, for example a lace, a band, a string, a

strap, etc.

An optional method step 1s depicted in FIG. 175, that 1s,
closing the connecting line 1703 of the shoe upper 1701 so
as to obtain a three-dimensional pre-shape from the two-
dimensional shoe upper 1701. In the embodiment shown 1n
the figures, this connecting line 1705 1s arranged on the heel
of the shoe upper 1701. Other arrangements of the connect-
ing line 1705 are conceivable, for example 1n a side area of
the shoe upper, as shown 1n FIG. 18. The connecting line
1705 can be closed by sewing, welding, gluing, by means of
hooks or eyelets or the like. The connecting line 1705 can be
closed manually or automatically.

As shown m FIG. 17¢, the shoe upper 1s arranged on a
cobbler’s last 1706. If the shoe upper 1701 was given a
three-dimensional pre-shape 1 a previous step, the shoe
upper 1s arranged on the cobbler’s last 1706 1n this pre-
shape. If the shoe upper 1701 was not given a three-
dimensional pre-shape 1n a previous step, a possibly existing
connecting line 17035 can also be closed while the shoe upper
1701 1s arranged on the cobbler’s last. The connecting line
1705 can be closed by sewing, welding, gluing, by means of
hooks or eyelets or the like.

As depicted 1 FIG. 17d, both ends 1707 of the strand
1702 are pulled so that the shoe upper 1701 adjusts to the
shape of the cobbler’s last 1706. Alternatively, only one end
1s pulled while the other end of the strand 1702 1s fixed to
the shoe upper. Further alternatively, both ends are fixed and
any place between the two ends 1s pulled, which results 1n
a loop being formed. By pulling one end or both ends, the
material of the shoe upper 1701 1s gathered and adjusts to the
shape of the cobbler’s last in this way. Pulling one end or
both ends may be carried out manually, semi-automatically,
1.¢. a hand-held device pulls the ends, or fully-automatically.

After the end or the ends or any place of the strand 1702
has been pulled, the strand 1702 can be fixed such that 1t
cannot move relatively to the shoe upper 1701 so that the
shoe upper 1701 maintains the shape of the cobbler’s last.
This fixing can e.g. occur by both ends of the strand 1702 or
a loop formed from the strand by pulling being tied up.
Alternatively, the two ends or the pulled-out loop can be
melted or glued together or equipped with a clamp.

FIGS. 19a through 19¢ show various alternative options
of fixing the strand 1702 on the shoe upper 1701. FIG. 194
shows an elongated zig-zag course of a thread 1901, which
fixes the strand 1702 1n the places in which the strand 1702
and the thread 1901 intersect. In FIG. 1954, the thread 1901
1s sewed to the shoe upper 1701 1n distanced blocks. In FIG.
19¢, the thread 1901 1s embodied as a whip stitch at the edge
1706 of the shoe upper 1701.

In FIG. 20, an alternative shape of the edge 1706 of the
shoe upper 1701 1s shown, 1 which the edge 1706 com-
prises individual cut-outs 2001. As shown in FIG. 20, the
cut-outs 2001 are realized 1n a triangular shape, but they can
generally be of any shape. Cut-outs 1n the edge 1706 may be
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beneficial 1n case of stiff or thick shoe uppers so as to
facilitate gathering the edge 1706 on the cobbler’s last 1706.

Further variations of the present i1dea of the invention
relate to a method of automatically attaching a lace to a shoe
upper for a sports shoe, comprising the step: (a.) Fixing the
lace by means of a thread 1n a plurality of places in the area
of the lacing on the shoe upper so that the lace 1s substan-
tially only moveable in the longitudinal direction 1n the
corresponding place.

Betore this step, a first iree end of the lace can optionally
be fixed to the shoe upper. Further optionally, after this step,
the second free end of the lace can be fixed to the shoe upper.
Thus, according to certain variations of the present idea of
the invention, the lace 1s generally fixed on the shoe upper
at least 1n a plurality of places 1n the area of the lacing. The
ends or an end of the lace can additionally also be fixed. This
can occur before or after fixing in a plurality of places.

Further aspects of these variations of the present idea of
the mvention relate to a shoe upper for a sports shoe
manufactured according to the method as presented in the
paragraph above as well as a sports shoe comprising such a
shoe upper and a sole structure. The following statements
apply equally to the method, the obtained shoe upper and the
sports shoe.

Fixing the first free end of the lace and/or the second free
end of the lace can occur by sewing or gluing. The first end
can be fixed 1n an area of the shoe upper which 1s not visible
in the finished shoe. Equally, the second end can be fixed 1n
an area ol the shoe upper which 1s not visible in the finished
shoe. The places on the shoe upper 1n which the lace 1s fixed
can be places in which a shoe upper usually comprises lace
eyelets. The lace can be fixed by means of a yarn 1n these
places. The lace can extend across a tongue area of the shoe
upper 1n a zig-zag shape.

Embodiments of a method in accordance with further
variations of the present i1dea of the imvention will be
explained by means of FIGS. 21a through 21c¢ below. As
shown 1n FIG. 21a, a shoe upper 2101 1s provided. This can
be a shoe upper described 1n this description. For example,
the shoe upper 2101 could be arranged on the carrier layer
4 as described above, that 1s, by providing the carrier layer
4, arranging a yarn 5 or multiple yarns 5 on the carnier layer
4, such that the varn 5 or the multiple yarns 5 substantially
define the shape of the shoe upper 2101, and sewing the yamn
5 or at least one of the multiple yarns 3 to the carrier layer
4. The shoe upper 2101 can also be cut out from a textile,
such as a woven 1labric, welt-knitted fabric, warp-knitted
tabric or the like. Cutting out can occur aifter fixing of the
lace or after 1t. According to certain variations of the present
idea of the mvention, a plurality of shoe uppers can be
formed on a textile reel, for example. At least one lace 1s then
fixed to each of said shoe uppers according to the invention.
Subsequently, the shoe uppers are cut out or punched out
from the textile reel. Cutting out can be carried out by means

ol high-frequency alternating current or laser, for example.
As further shown 1n FIG. 21a, a lace 2102 1s fixed on the

shoe upper 2101 with a first free end. As shown in FIG. 214,
the first end 2103 of the lace 2102 1s fixed with a thread
2104a. However, 1t 1s also conceivable that the first end 2103
of the lace 2102 1s glued to the shoe upper 2101.
Generally, the connection between the first end 2103 of
the lace 2102 and the shoe upper 2101 should be easy to
release later on, e.g. by cutting off the thread 21044a. Thus,
the fixing of the first end 2103 of the lace 2102 is a
provisional fixing, so as to prevent dangling of the end 2103
during further, particularly automatic processing steps of the
shoe upper 2101, for example cutting out or punching out
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shoe uppers from a reel. Moreover, by fixing the end 2103,
the free length, 1.e. the section of the lace 2102 to be tied up,
can be defined. Generally, fixing the first free end 2103 of
the lace 2102 1s an optional step.

As further shown 1n FIG. 214, the lace 2102 1s fixed 1n one
place on the shoe upper 1n the further course with a thread
21045. In this place, the uppermost lace opening 1s usually
located 1n a shoe upper. The lace 2102 1s fixed such 1n this
place that the lace 2102 1s substantially only moveable in the
longitudinal direction there. In a manner similar to a lace
eyelet, the lace can thus later be pulled through the fixing

formed by the thread 21045.

As depicted 1n FIG. 215, the lace 1s fixed 1n further places
in the lace area of the shoe upper 2101 such that the lace
2102 1s substantially only moveable in the longitudinal
direction there. Further threads 2104¢, 21044 and 2104e are
used for this, which can also be sections of a single thread,
however. In this regard, the lace 1s arranged and fixed on the
shoe upper 2101 1 a zig-zag pattern in the direction sug-
gested by the arrows. Generally, lacing patterns other than
z1g-zag can also be used, for example a parallel or diagonal
guiding of the lace 2102.

As shown 1n FIG. 21¢, due to the fact that 1t 1s fixed to the
shoe upper 2101, the lace 2102 1s finally 1n accordance with
the crossed arrangement conventional in case of laces.
Generally, however, diflerent arrangements of the lace 2102
are also conceivable. As further shown in FIG. 14c¢, the
second free end 2103a of the lace 2102 1s also fixed to the
shoe upper 2101. The statements made with regard to the
first free end 2103q apply with regard to this fixing. A thread
2104/ 1s used for the fixing, which can also be a further
section of the thread used in places 2104a through 2104e.
Generally, fixing the second free end 21034 of the lace 2102
1s an optional step.

FI1G. 22 shows fixing of the lace 2102 on the shoe upper
2101 1n detail. As illustrated in FIG. 22, the thread 2104 can
form multiple loops by which the lace 2102 1s fixed.
Alternatively, 1t 1s also possible that only a single loop 1s
formed, provided that the thread 2104 is correspondingly
tearproof.

FIG. 23 shows a schematic view of a head 2300 of an
embroidery machine which can be used for the described
method. The lace 2102 i1s supplied to the embroidery
machine 1n an endless manner or manufactured by a braiding

machine located close to head 2300 when required, for
example, and automatically cut to the correct length, that is,
cut ofl, by the head 2300 of the embroidery machine. Cutting
ofl can be carried out by a knife 2301, as depicted 1n FIG.
23, but also by heat, e.g. hot air, by a laser or by high-
frequency alternating current or the like. The knife can be a
rotating knife.

The free ends 2103a, 21035 automatically undergo a
finish 1n the head 2300, which prevents the free ends 21034,
21035 trom irizzing. For this purpose, the free ends 21034,
21035 can be heated up, for example, so as to melt the fibers
of the lace 2102 1f they are thermoplastic fibers or a
combination of thermoplastic fibers and thermoset or natural
fibers. Alternatively, the free ends 2103a, 21035 can be
equipped with a cap, e.g. by crimping. Further alternatively,
a polymer spray which cures can be used. A still further
alternative 1s the use of a shrinking hose which 1s pulled over
the ends 2103a, 21035 and contracts and wraps tightly
around the ends 2103a, 21035 due to the application of heat.
A still further alternative 1s dipping the ends 2103a, 21035
into a liquid polymer which cures after dipping.
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As further depicted i FIG. 23, the head 2300 of the
embroidery machine has a needle 2302 with which the
thread 2104 1s guided so as to fix the lace 2102 on the shoe
upper 2101.

With regard to the presented varnations of the present 1dea
of the invention, all explanations 1n this description apply
analogously. The features of all preferred embodiments and
embodiments can particularly be transierred to the variations
of the mvention and vice versa to the extent to which this 1s
usetul from a technical point of view. All resulting technical
cllects and advantages of all preferred embodiments and
embodiments can also be transferred to the vanations of the
idea of the mnvention and vice versa to the extent to which
this 1s useful from a technical point of view.

FIG. 24 shows embodiments of the present invention,

which are also applicable to the variations described herein.
FIG. 24 shows a section 2401 of a shoe upper manufactured
according to the present mvention. A foam-material part
2402 1s arranged 1n the heel area of the shoe upper, which 1s
fixed to the shoe upper by means of a yarn 2403. The yamn
2403 could be the same yarn as the one from which the
section 2401 of the shoe upper 1s formed. Alternatively, 1t 1s
a separate yarn. The foam-material part 2402 can be fixed to
the shoe upper during manufacture of the latter e.g. on an
embroidery machine. The foam-material part 192 could be
embroidered into the shoe upper, for example.
The foam-material part 2402 serves the purpose of pad-
ding the heel. The foam maternal can be foamed polyethyl-
ene or polypropylene. Generally, the foam-material part
2402 could also be placed 1n any other places of the shoe
upper, ¢.g. 1n a heel area. Instead of a foam-material part, a
reinforcing element could be used, which is placed on a side
or an 1nstep section of the shoe upper, for example. Such a
reinforcing element could comprise holes for the yarn 2403
so as to enable fixing to the shoe upper.

Generally, 1n analogy to the embodiments of FIG. 24, any
desired elements can be fixed 1n any desired places of the
shoe upper so as to provide functions such as padding,
reinforcement, stiffening, stability, support, etc., for
example.

In particular, instead of or in combination with a cush-
ioning foam, a tube-like varn may be used. The tube 1is
compressible and may be made of an elastic material (e.g.
rubber). The tube may be supplied via an embroidery head
1 as described herein and may be attached to a carrier layer
by means of a sewing thread. If more cushioning 1s desired,
several layers of the tube may be provided. If less cushion-
ing 1s desired, a single layer of the tube may be provided. In
this way, the level of cushioning may be adapted to the
specific needs and the padding may be better integrated 1n
the shoe or apparel with transitions on 1ts edges from
multiple layers of tubes to single layers of tube.

The tube may for example be provided 1n the heel area of
a shoe upper or 1n the toe area. In general, the tube may be
provided at any location of a shoe upper or apparel where
cushioning 1s needed.

A method according to further varnations of the present
invention, comprises the steps of (a.) arranging a yarn on a
carrier layer, (b.) sewing the yarn to the carrier layer with a
sewing thread in a first portion of the yarn, (c.) sewing the
yarn to the carrier layer with the sewing thread 1n a second
portion of the yarn, wherein the first portion and the second
portion are spaced apart. In particular, the first portion and
the second portion may be spaced apart by at least 5 mm, 1n
particular by at least 1 cm.

What has been said above with respect to the carrier layer,
yarns and threads, 1s valid for certain varnations of the
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present iventive 1dea as well. Thus, each of the features
described herein with respect to the invention and its varia-
tions may be applied to certain variations of the mvention.

The varn may be a bundle of filaments. The yvarn may be
an elastic yarn. The yarn may have slack between the first
portion and the second portion.

Embodiments of certain variations are described with
respect to FIGS. 254 and 25b. FIG. 25a 1s a schematic

drawing showing a carrier layer 2501, a yarn 2502 and a
sewing thread 2503. The sewing thread 2503 fixes the yarn
2502 to the carner layer 2501 1n a {irst portion 2504 of the
yarn 2502 and 1n a second portion 2505 of the yarn 2502.
The first portion 2504 and the second portion 2505 are
spaced apart by a certain distance, thereby forming a slack
portion. Contrary to FIG. 234, 1n the slack portion the
sewing thread 2503 and the yarn 2502 may be placed on
opposite faces of the carrier layer 2501, such that only the
yarn 2502 1s visible on one face of the carner layer 2501.

The first portion 2504 and the second portion 2505 may
be arranged 1n the area of a joint of a human. For example,
the first portion 2504 and the second portion 2505 may be
arranged 1n the area of an elbow of a human. Thus, the gap
between the first portion 2504 and the second portion 2505
allows some slack of the yarn 2502. The yarn 2502 may for
example be an elastic yarn, such that energy may be stored
in the yarn 2502 when the joint (e.g. the elbow) 1s 1n a first
position (e.g. bent). The stored energy may then be released
to support a movement toward a second position. Also, the
resistance provided by the elastic yarn may provide for a
training eflect of the muscles.

The slack portion of the shoe upper or piece of apparel
may comprise a cover layer placed over the slack portion of
the yvarn (as an outer layer or a liner) to protect the yarn in
such slack portion.

In the context of certain variations of the invention, a band
1s understood as a yarn as well. For example, the band may
be an elastic TPU band.

According to further varnations of the present mnventive
1dea, a method of manufacturing a shoe upper comprises the
steps of (a.) arranging a yarn on a carrier layer, (b.) sewing
the yarn to the carrier layer with a sewing thread, such that
the yarn forms at least one loop through which a lace may
be threaded.

What has been said above with respect to the carrier layer,
yarns and threads, 1s valid for certain variations of the
present inventive idea as well. Thus, each of the features
described herein with respect to the invention and its varia-
tions may be applied to certain variations of the invention.

The yarn may be arranged at an edge of a foot opening of
the shoe upper. The lace may be a thread of the carrier layer.
The lace may be a portion of the yarn. The yarn may be a
bundle of filaments.

Embodiments of certain variations are described with
respect to FIGS. 26a, 2656 and 27. FIG. 26a 1s a schematic
drawing of an opening 2601 of a shoe upper. A yam 1s
stitched to a carrier layer 2602 of the shoe upper. A first yvarn
2604 1s placed around the foot opening 2601 of the shoe
upper and a second yarn 26035 is placed around the foot
opening of the shoe upper, so as to form loops for receiving
laces (lace not shown). Two of those loops are exemplarily
depicted by the reference numeral 2603. In certain embodi-
ments, the yarn forming loops 2603 is placed between the
carrier layer 2602 and the yarn 2604 only going around the
foot opening such that the yarn 2604 around the foot opening
reinforces the attachment of the loops 2603 to the carrier
layer 2602.
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The laces are to be threaded through the loops 2603. Thus,
when pulling the laces, the lateral and medial sides of the
shoe upper respectively on each side of the foot opening
2601 may be tied together to firmly fix the shoe to a foot of
a wearer. The yarn 1s sewn to the carrier layer by means of
a sewing thread as described herein. Such construction can
also be observed on the different embodiments of FIGS. 31qa
and 31b.

FIG. 266 shows exemplary embodiments of a shoe upper
according to certain variations of the invention. In particular,
the loops 2603 can be seen 1n FIG. 265 through which a lace
(not shown 1n FIG. 26b) may be threaded.

FIG. 27 shows further embodiments of certain variations
of the present invention. According to FIG. 27, a yam 1s
attached to the shoe upper 2602 on a portion of 1ts length,
¢.g. by stitching with a sewing thread, and is let free on an
end portion forming a lace 2606. As shown in FIG. 27, the
yarn 2606 1s attached by stitching around the foot opening
2601 of the shoe upper and 1ts end portion 1s let free from
the front edge of the foot opening 2601.

The yarn 2606 that form a lace may be the same yarn 2605
that forms the loops 2603 or 1t may be a different yarn. Thus,
in a first step depicted on the left side of FIG. 27 the laces
are formed by the yarn 2606. Then, 1n a second step, the

loops 2603 are formed by a second yarn 26035. In a further
step (not shown 1 FIG. 27), the laces 2606 are threaded

through the loops 2603.

According to further variations of the i1dea of the present
invention, a method of manufacturing a shoe upper or
apparel comprises the steps of (a.) arranging a melting yarn
on a first layer, (b.) sewing the melting yarn to the first layer
by a sewing thread, and (c.) applying heat to the melting
yarn, such that the melting yarn melts.

What has been said above with respect to the first layer,
yarns and threads, 1s valid for these variations of the present
inventive 1dea as well. Thus, each of the features described
herein with respect to the invention and 1ts variations may be
applied to these vanations of the mnvention. In particular, the
first layer may be a carrier layer as described herein.

The first layer may dissolvable. The first layer may be a
textile layer. The first layer may be formed by a second yarn
arranged on a substrate. The substrate may be dissolvable.

The melting yarn may be made from a thermoplastic such
as a TPU. The melting yarn may comprise a coating made
of thermoplastic, and a different core that may or may not be
a thermoplastic. For example the yarn may have a core of
between 50 Deniers and 300 Deniers, for example of about
125 Deniers, and a total linear mass density of between 70
and 1200 Deniers, for example of about 750 Deniers. The
coating may have a thickness of about 350 micrometers. The
core of the yarn may be a high tenacity polyester, and the
coating a TPU.

The melting yarn may be arranged on the carrier layer to
form melted zones.

The method may turther comprise the step of melting the
melting varn by UV or infrared light.

Alternatively or in combination, the method may further
comprise the step of arranging a second layer above the first
layer, such that the melting yarn 1s arranged between the first
layer and the second layer. Thus, the melting yarn may bond
both layers together. For example, and as shown in FIG. 31c,
the first layer may be a base layer (or carrier layer) 3102 of
an upper (e.g. a textile or knit) and the second layer may be
a layer of embroidered yarn 3103 according to the invention.
At least one melting yarn 31035 may be arranged between the
second layer and the first layer and may be fixed to the first
layer by a sewing thread 3106. The melting yarn 1s thereby
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melted for example to attach the second layer to the first
layer belore the sewing threads of the second layer are
dissolved.

The method may further comprise the steps of arranging,
the melting yarn 1n a first attachment area of the shoe upper
or piece of apparel and of folding a second attachment area
of the shoe upper or apparel so that the second area at least
partially overlaps the first area. In this way, the first layer
(carrying the first attachment area) may be bonded to the
second layer (carrying the second attachment area) by means
of the melting yarn. The melting yarn may be arranged on
the first layer and on the second layer.

FIG. 28 1s a schematic drawing of certain embodiments of
these variations of the present invention and shows a part of
a shoe upper 2801, namely 1ts heel area. Usually uppers are
made from a two-dimensional material which 1s formed 1nto
a three dimensional shape. During this process, edges of the
shoe upper must be joined to form a finished three-dimen-
sional shape. Usually, this joint 1s located 1n the heel area of
the shoe upper, although 1t could be located at any other
location of the shoe upper or apparel according to these
variations of the mventive 1dea.

As shown 1 FIG. 28, a melting yarn 2803 1s arranged on
both sides of the heel edges of the two-dimensional upper.
The melting yvarn 1s arranged on a first layer 2802 which
could for example be a textile layer, knit layer, mesh, etc.
The melting yvarn 2803 1s sewn to the first layer 2802 by a
sewing thread (not shown 1n FIG. 28) as described herein 1n
detail so as to form an attachment area. The heel edges are
brought 1nto contact and heat 1s applied to the melting yarn,
such that the melting yarn melts. Alternatively heat may be
applied first to the melting yarn and then the edges brought
together. When cooling down, the melting yarn stiffens and
firmly bonds the two heel edges together, such that the shoe
upper 1s maintained in 1ts three-dimensional shape.

In general, in the context of these variations of the
invention, arbitrary areas of an apparel or of a shoe upper
may be bonded by such melting yarn.

According to further variations of the present invention, a
method of manufacturing a shoe upper or apparel comprises
the steps of (a.) arranging a {irst yarn on a carrier layer, (b.)
arranging a second yarn on the carrier layer, such that first
yarn crosses the second yarn in at least a first point and a
second point, wherein in the first point the first yarn passes
between the second yarn and the carrier layer and in the
second point the second yarn passes between the first yarn
and the carrier layer, and (c.) sewing the first yarn and the
second yarn to the carrier layer by a sewing thread.

What has been said above with respect to the vyarns,
sewing thread and carrier layer 1s applicable to these varia-
tions of the invention as well. Thus, each of the features
described herein with respect to the invention and its varia-
tions may be applied to these variations of the invention.

According to these variations of the invention, the first
yarn and the second yarn are fixed to the carrier layer in a
kind of braided arrangement which provides stability to the
shoe upper or apparel.

The method could further comprise the step of dissolving
the carrier layer. Thus, the braided structure of the two yarns
remains stable. The method could further comprise the step
of dissolving the sewing thread. Thus, the first yarn and the
second varn are held together by their braided arrangement.

The method may further comprise the step of feeding the
first yvarn and the second yarn by separate heads of an
embroidery machine.

This vanation of the present invention 1s described with
respect to two yarns which are arranged on a carrier layer in
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a braided fashion. However, the method may generally be
performed with more than two yarns, for example with three
yarns. In general, the yarns may be arranged on the carrier
layer 1in any known braiding pattern.

According to these variations of the invention, a yarn with
a varying thickness of filaments 1n different parts of the shoe
upper or apparel may be used. Thus, thicker filament could
for example be used in areas with high mechanical stress
such as the heel portion of a shoe upper.

The apparel or shoe upper could be made from at least two
parts, wherein each part comprises yvarmns i a braided
arrangement as described above.

In general, by these variations of the invention, the
stretchability of the apparel or shoe upper can be controlled
by a corresponding arrangement of the yarns. For example,
the yarns could be arranged with more slack in between the
first point and the second point. This would allow for more
stretchability. Vice versa, 11 the two yarns are close to each
other between the first point and the second point, the
stretchability (or elasticity) 1s limited.

The first yarn and the second yarn may be present only at
selected locations of the apparel or shoe upper. Thus, the
apparel or shoe upper may have more stretchability 1n
locations without the yarns, whereas other locations (com-
prising the yarns) may have limited stretchability.

FIG. 29 shows a schematic illustration of these variations
of the present invention. FIG. 29 shows a first yarn 2901 and
a second yarn 2902 arranged on a carrier layer (not explicitly
shown 1n FIG. 29). The first yarn 2901 and the second varn
2902 are fixed to the carrier layer by a sewing thread (not
shown 1n FIG. 29). The usage of a sewing thread has been
described herein 1n detail. For example, an embroidery
machine as described above could be used to fix the first
yarn 2901 and the second yarn 2902. The first yarn and the
second yarn cross each other 1n the points 29034, 29035 and
2903c.

In point 2903q the first yarn 2901 passes between the
second yarn 2902 and the carrier layer, 1.e. the second yarn
2902 1s above the first yarn 2901. In point 29035b, the
situation 1s reversed, 1.e. the second yvarn 2902 passes
between the first varn 2901 and the carrier layer, 1.¢. the first
yarn 2901 1s above the second yarn 2902. Finally, in point
2903¢ the situation 1s similar to point 2903a, 1.¢. the first
yarn 2901 passes between the second yarn 2902 and the
carrier layer, 1.e. the second yarn 2902 1s above the first yarn
2901. Such arrangement may be obtained with a machine
comprising multiple stitching heads, each stitching head
stitching a yarn to the carrier layer, and the heads stitching
a yarn alternatively one after the other over a stitched yarn
previously stitched by another head. In the example of FIG.
29 the yarn section A 1s first laid and stitched to the carrier
layer by a first stitching head, then yarn sections B and C are
laid and stitched by a second stitchuing head, then yamn
sections D and E are laid and stitched by the first stitching,
head and yarn section F 1s then laid and stitched by the
second stitching head. This may be obtained by alternatively
varying the speeds of the stitching head. In this way, a
braided arrangement of the first yarn 2901 and the second
yarn 2902 1s obtained.

In the context of FIG. 29, the carrier layer may be a
dissolvable layer as described herein. Alternatively, the
carrier layer may be a non-dissolvable layer like for example
a textile, knit, woven, non-woven, etc.

FIGS. 30a, 306 and 30c¢ show embodiments of a shoe
3001 according to the present invention and 1ts variations
presented herein. The shoe 3001 comprises an upper 3002
and a sole structure 3003. The shoe 3001 also comprises a
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removable sock 3004 which can best be seen 1n FIG. 3056.
The sock 1s made from a textile material. However, any
suitable material may be used. The upper 3002 forms a
cage-like structure around the sock 3004 which can best be
seen 1n FIG. 30¢ 1n which the sock 3004 has been removed.
The carner layer has been dissolved, such that the inner of
the shoe upper 3002 i1s visible when the sock 3004 1s
removed. A choice of suiliciently stifl yarns provide stability
to the shoe upper, such that the foot 1s well supported.

The cage-like structure of the upper 3002 has been
obtained by stitching (or sewing) at least one yarn to a
carrier layer with a sewing thread and by subsequently
dissolving the carrier layer, such that the cage-like structure
formed by the yarn remains as shown in FIGS. 30q and 305.
Thus, what has been said above with respect to the yarns,
sewing thread and carrier layer 1s applicable to these varia-
tions of the invention as well. Thus, each of the features
described herein with respect to the invention and its varia-
tions may be applied to these vanations of the invention.

In general, according to the present invention and its
variations, a component may be made by stitching a yarn to
a carrier layer by means of a sewing thread. The carrier may
be dissolvable or non-dissolvable as described herein. The
component may be attached, 1n particular by stitching or
sewing, to a base layer of an upper or apparel (for example
a sock). In particular, the structure may surround a part or all
of the upper or apparel, so as to provide support. The
component may form a structure around an internal sock of
an upper.

FIGS. 31a and 3156 show exemplary embodiments of the
invention and 1ts variations. These embodiments comprise a
shoe upper 3101 with a textile carrier layer 3102. However,
any type of carrier layer could be used as well. In these
embodiments, a yarn 3103 1s sewn to the carrier layer 3102
with a sewing thread (not visible 1n FIGS. 31aq and 3156). The
yarn 3103 1s sewn to the carrier layer 3102 at the edge of the
shoe upper 3101 forming the foot opeming. Thus, the yar
3103 surrounds the foot opening to be cut out of the carrier
layer 3102. In this way, an unraveling of the textile material
of the carrier layer 3102 1s avoided and the edges of the
finished upper are reinforced against abrasion and mechani-
cal stress. The yvarn 3103 may run around the foot opening
more than once, e.g. twice or three times as depicted in
FIGS. 31a and 315.

Instead of a single yarn 3103, at least two different yarns
may be used to finish the edge of the upper. A first yarn of
a first material and/or thickness may be laid first at the edge,
then a second yvarn of a diflerent material and/or thickness
may be laid at said edge. Also, many diflerent yarns may be
laid together (with the same stitching yarn). These yarns
may be of different material and/or of different thickness.

FIG. 31a also shows the advantage of providing different
stiflness to different areas of the shoe by having different
density of the yarns on the upper. Thereby 1n this example
the front lateral side has a different yarn density than the
front medial side.

FIG. 31¢ shows vanations of the embodiments of FIGS.
31a and 31b. In these embodiments, the base layer (or carrier
layer) 3102 1s a knit and a first layer of a melting yarn 31035
1s stitched to the carrier layer 3102 by means of a sewing
thread 3106 according to the mmvention. The melting yarn
3105 may be made from a thermoplastic such as a TPU. The
melting yarn may comprise a coating made of thermoplastic,
and a different core that may or may not be a thermoplastic.
For example the yvarn may have a core of between 50
Demiers and 300 Deniers, for example of about 125 Deniers,
and a total linear mass density of between 70 and 1200
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Deniers, for example of about 750 Deniers. The coating may
have a thickness of about 350 micrometers. The core of the
yarn may be a high tenacity polyester, and the coating a
TPU.

Further, as shown i FIG. 31¢, a second yarn 3103
forming a second layer 1s arranged on top of the first layer
by means of a further sewing thread. By melting the melting
yarn 3105, the second yarn 3103 1s firmly bonded to the
carrier layer 3102.

The density of yarns in an area, and/or the orientation of
the yarns in an area, and/or the size of each area according
to one of the variations of the mnvention may be customized
depending on data relative to a user. The data relative to the
user may 1n particular comprise choices of the user and/or
data obtained by static or dynamic measurements of the
body of the user.

Alternatively or in combination, the invention also envi-
sions embodiments of manufacturing methods 1 which a
single continuous yarn 1s used to form different reinforce-
ment areas such as 1n the exemplary embodiments of FIGS.
31a, 316 and 31c¢. Such continuous yarns may then be cut or
hidden from the outside during a subsequent manufacturing
step, as for yarn sections 3104a and 31045 in FIG. 3156. In
other specific embodiments, the continuous yarn may
remain integral on the shoe upper or piece of apparel. In
some embodiments of shoe uppers, the yarns may continu-
ously run all around the shoe upper from the heel to the
medial side, to the front side (toe area or instep), to the
lateral side and back to the heel. Thereby a higher strength
may be obtaimned in the shoe upper which 1s particularly
advantageous 1n some sports such as basketball for example.

In general, according to the present mvention and its
variations, external support components may be manufac-
tured according to a manufacturing method of the invention
and/or one of 1ts variations described herein, which may then
be attached to an apparel or a shoe, 1n particular to a shoe
upper, for example by stitching, melting yarns, gluing, etc.

Also, the present invention and 1ts variations can be used
to place yarns 1n the form of numbers and letters to provide
an apparel or shoe with labeling.

In general, an apparel or shoe upper according to the
invention may comprise materials (in particular yarns and
threads) reclaimed from the ocean, in particular reclaimed
plastics from the ocean. In case such material does not have
the same characteristics as unrecycled material, the present
invention and 1ts variations 1s advantageous as the yarns
used are much less manipulated during manufacturing and
during use. This 1s 1n particular true for manufacturing as the
yarn undergoes much less tlexion, torsion, tension, etc. as
compared for example to woven or knitted fabrics.

Also, the fact that the sewing yarns used in the present
invention and 1ts variations may be dissolvable may be
beneficial as regards to recycling. An upper made of a base
or carrier layer and additional structures such as one or more
yarns stitched or sewed on 1t with dissolvable varn allows to
separate very easily the different parts each made of poten-
tially different matenals.

According to further variations of the present invention, a
first yarn section and a second yarn section may be sections
of two distinct yarns. These yarns may for example comprise
different characteristics like for example diameter, moisture
transport, thermal insulation, tensile strength, etc. In this
way, several functions may be provided on a location of the
shoe upper. For example a first yarn, on which the first yarn
section 1s arranged, may be very abrasion resistant, while a
second yarn on which the second yarn section 1s arranged,
may have good moisture transport properties to transport
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moisture ifrom the inner of the shoe to the outside. In a
turther example, the second yarn may be a relatively inelas-
tic yarn to further improve the stiflness of the shoe upper.
The second yarn could also be a rubbernized yarn which
increases iriction for example with a sports ball to allow for
a better ball control.

According to certain variations of the present invention,
the number of stitches per unit of length may vary along the
length of the section of a yarn. In particular the number of
stitches per unit of length may be higher 1n portions where
the laid yarn forms curves, in particular where 1t forms
curves of 90 degrees or more, for example U-turns (about
180 degrees).

This feature permits to obtain a better fixation of the yarn
in the sensible area where 1t forms curves. Thereby the
longevity of the product 1s improved. This feature may also
allow local differences in the mechanical behavior of the
shoe upper or apparel. Indeed a different density of stitches
may vary the abrasion resistance, the grip, the elasticity, etc.
of the results product. Also diflerent aesthetic eflects may be
obtained for example with a yarn of one color and a sewing
thread of another color.

The distance between stitches can vary from a tenth of a
millimeter to several centimeters. The distance between
stitches may be of about the diameter of the sewing thread,
such that the sewing thread locally covers the yarn.

Also, the stitch structure, the knitting stitch and/or the
yarn used can be varied on a same yarn and/or yarn section,
such that different properties are achieved 1n different areas
of the yarn and/or of the shoe or apparel.

Generally, all embodiments, exemplary embodiments and
variations of the invention presented in this description can
be combined with one another, 1.e. the features of certain
embodiments and/or exemplary embodiments and/or varia-
tions of the imvention can provide further embodiments
and/or exemplary embodiments and/or variations of the
present invention together with the features of other embodi-
ments and/or exemplary embodiments and/or variations of
the present invention, without the combination of these
features being explicitly mentioned herein.

In the following, further examples are described to facili-
tate the understanding of the invention:

1. Shoe upper for a sports shoe, comprising;:

a. a first layer with a first surface and an opposing
second surface;

b. a first yarn section with a first diameter, wherein the
first yarn section 1s arranged on the first surface of
the first layer;

c. a second varn section with a second diameter,
wherein the second yarn section 1s arranged on the
first surface of the first layer;

d. wherein the first yarn section and the second yarn
section comprise at least one parallel portion in
which the first yarn section 1s substantially parallel to
the second varn section, and

¢. wherein the distance between the first yarn section
and the second yarn section 1s smaller than the larger
of the first diameter and the second diameter.

2. Shoe upper according to example 1, wherein the
distance between the first yarn section and the second
yarn section 1s smaller than half the larger of the first
diameter and the second diameter.

3. Shoe upper according to one of the preceding
examples, wherein the distance between the first yarn
section and the second yarn section 1s smaller than one
third of the larger of the first diameter and the second
diameter.
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4. Shoe upper according to one of the preceding
examples, wherein the first varn section and the second
yarn section contact each other.

5. Shoe upper according to the preceding example,
wherein the first yarn section and the second yarn
section contact each other over the entire length of the
parallel portion.

6. Shoe upper according to one of the preceding
examples, wherein the length of the parallel portion 1s
at least 1 cm.

7. Shoe upper according to one of the preceding
examples, wherein the first yarn section and the second
yarn section are sections of a single continuous yarn.

8. Shoe upper according to one of examples 1-6, wherein
the first yarn section and the second varn section are
sections of two distinct yarns.

9. Shoe upper according to one of the preceding
examples, comprising a plurality of first yarn sections
and second yarn sections with corresponding parallel
portions.

10. Shoe upper according to the preceding example,
wherein the parallel portions are arranged 1n a row and
the distance between the respective first yarn sections
and the respective second yarn sections decreases along
the row.

11. Shoe upper according to one of the preceding
examples, further comprising a first area in which the
first yarn section and the second yarn section are
arranged, comprising a yarn density of 5 to 20 yarns per
centimeter.

12. Shoe upper according to one of the preceding
examples, Turther comprising a plurality of areas with
different yarn densities.

13. Shoe upper according to example 11, wherein the yarn
density of the areas increases in a certain direction
along a surface of the shoe upper.

14. Shoe upper according to one of the preceding
examples, wherein the first diameter and the second
diameter are between 0.3 mm and 2 mm.

15. Shoe upper according to one of the preceding
examples, wherein the first varn section and the second
yarn section are arranged 1n a heel area, an area of the
foot opening, a lacing area, or a toe area of the shoe
upper.

16. Shoe upper according to one of the preceding
examples, wherein the yarn or the yarns, respectively,
on which the first yarn section and the second yamn
section are arranged 1s/are sewn to the first layer.

1"7. Shoe upper according to one of the preceding
examples, wherein the first yarn section and the second
yarn section are sewn to each other.

18. Shoe upper according to one of examples 16 or 17,
wherein a sewing thread 1s used for sewing.

19. Shoe upper according to the preceding example,
wherein the sewing thread 1s thinner than the yarn or
the yarns, respectively.

20. Shoe upper according to one of the preceding
examples, wherein the first layer comprises varn.

21. Shoe upper according to the preceding example,
wherein the first layer comprises a first yarn, and the
first yarn section and the second yarn section are
formed on a second yarn arranged 1n a second layer,
wherein the first layer and the second layer are arranged
partially above each other.

22. Shoe upper according to example 21, wherein the
second layer 1s arranged 1n the heel area, 1n the toe area,
or 1n the area of the shin.
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23. Shoe upper according to one of examples 21 or 22,
wherein at least one reinforcing element 1s arranged
between the first layer and the second layer.

24. Shoe upper according to example 23, wherein the
reinforcing element 1s a heel counter, a toe counter or
a shin guard.

25. Shoe upper according to example 24, wherein the
reinforcing element 1s made from plastic, textile,
leather or artificial leather.

26. Shoe upper according to one of examples 21 to 25,
wherein the first yarn and/or the second yarn 1s a
melting yarn.

2'7. Shoe upper according to one of examples 21 to 25,
wherein the first yarn and/or the second vyarn 1s a
filament yarn.

28. Shoe upper according to example 27, wherein the
filament yarn comprises carbon fibres.

29. Shoe upper according to one of the preceding
examples, wherein the first layer 1s arranged substan-
tially in the entire shoe upper.

30. Shoe upper according to one ol the preceding
examples, wherein the first layer substantially defines
the shape of the shoe upper.

31. Shoe comprising a shoe upper according to one of the
preceding examples.

32. Method of manufacturing a shoe upper according to
one of examples 1 to 30, comprising the steps:

a. Providing a first layer with a first surface and an
opposing second surface;

b. Providing a first yarn section with a first diameter on
the first surface of the first layer;

¢c. Providing a second yarn section with a second
diameter on the first surface of the first layer,

d. such that the first yarn section and the second yam
section comprise at least one parallel portion in
which the first yarn section 1s substantially parallel to
the second yarn section, and

¢. such that the distance between the first yarn section
and the second yarn section 1s smaller than the larger
of the first diameter and the second diameter.

Different arrangements of the components depicted 1n the

drawings or described above, as well as components and
steps not shown or described are possible. Similarly, some
features and sub-combinations are useiful and may be
employed without reference to other features and sub-
combinations. Embodiments of the invention have been
described for illustrative and not restrictive purposes, and
alternative embodiments will become apparent to readers of
this patent. Accordingly, the present invention 1s not limited
to the embodiments described above or depicted in the
drawings, and various embodiments and modifications may
be made without departing from the scope of the claims
below.

That which 1s claimed 1s:

1. Shoe upper for a sports shoe, comprising:

a first layer with a first surface;

a first continuous yarn comprising a first yarn section
having a central axis and a second yarn section having
a central axis, wherein the first yarn section and the
second yarn section are each arranged on and substan-
tially parallel to the first surface;

a second continuous yarn comprising a third yarn section
having a central axis and a fourth yarn section having
a central axis;

wherein the first yarn section 1s arranged adjacent to the
second yarn section such that the central axes of the
first and second yarn sections are substantially parallel

10

15

20

25

30

35

40

45

50

55

60

65

52

to each other, and the third yarn section 1s arranged
adjacent to the fourth yarn section such that the central
axes of the third and fourth yarn sections are substan-
tially parallel to each other;

wherein the third yarn section 1s 1n contact with the fourth
yarn section along an entire length of the third yarn

section;

wherein a plurality of the first yarn sections and a plurality
of the second yarn sections cover a majority of the first
surface of the shoe upper; and

wherein a plurality of the third yarn sections and a

plurality of the fourth yarn sections are each arranged
on at least a portion of the plurality of the first yam
sections and the plurality of the second yarn sections.

2. Shoe upper according to claim 1, wherein a distance
between the first yarn section and the second yarn section 1s
smaller than at least one of a diameter of the first yarn
section and a diameter of the second yarn section.

3. Shoe upper according to claim 1, wherein a distance
between the first yarn section and the second yarn section 1s
smaller than one half of at least one of a diameter of the first
yarn section and a diameter of the second yarn section.

4. Shoe upper according to claim 1, wherein the first yarn
section and the second yarn section contact each other over
at least a portion of a region where the first yarn section 1s
arranged adjacent to the second yarn section such that the
central axes of the first and second yarn section are sub-
stantially parallel to each.

5. Shoe upper according to the claim 4, wherein the first
yarn section and the second yarn section contact each other
over an entire length of the region.

6. Shoe upper according to claim 5, wherein the entire
length of the region 1s at least 1 cm.

7. Shoe upper according to claim 1, wherein the plurality
of the third yarn sections and the plurality of the fourth yarn
sections are arranged in a heel region of the shoe upper
extending between a lower edge of the shoe upper and an
upper edge of the shoe upper.

8. Shoe upper according to claim 1, wherein the first
continuous yvarn and the second continuous varn form a
single unitary continuous varn.

9. Shoe upper according to claim 1, wherein the plurality
of first yarn sections and the plurality of second yam
sections cover substantially all of the first surface of the shoe
upper.

10. Shoe upper according to claim 1, wherein the central
axes of the first and second yarn sections are not substan-
tially parallel to the central axes of the third and fourth yarn
sections.

11. Shoe upper according to claim 1, wherein a combined
yarn density of the plurality of the first yarn sections and the
plurality of the second yarn sections 1s 5 to 20 yarns per
centimeter.

12. Shoe upper according to claim 11, further comprising
a plurality of areas with diflerent combined varn densities.

13. Shoe upper according to claim 12, wherein the com-
bined yarn density of each of the plurality of areas increases
in a certain direction along a surface of the shoe upper.

14. Shoe upper according to claim 1, wherein a diameter
of the first continuous yarn 1s between 0.3 mm and 2 mm.

15. Shoe upper according to claim 1, wherein at least one
reinforcing element 1s arranged between the first continuous
yarn and the second continuous yarn.

16. Shoe upper according to claim 1, wherein at least one
of the first continuous yarn and the second continuous yarn
1s at least one of a melting yarn or a filament yarn.
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17. A shoe comprising the shoe upper according to claim

18. Shoe upper for a sports shoe, comprising:
a first layer with a first surface;

a first continuous yarn comprising a first yarn section
having a central axis and a second yarn section having
a central axis, wherein the first continuous yarn 1is
arranged on and substantially parallel to the first sur-
face;

a second continuous yarn comprising a third yarn section
having a central axis and a fourth yarn section having
a central axis, wherein the second continuous yarn 1s
arranged substantially parallel to the first surface;

wherein the first yarn section 1s arranged adjacent to the
second yarn section such that the central axes of the
first and second yarn sections are substantially parallel
to each other, and the third yarn section 1s arranged
adjacent to the fourth yarn section such that the central
axes of the third and fourth yarn sections are substan-
tially parallel to each other;

wherein the third yarn section 1s in contact with the fourth
yarn section along an entire length of the third yarn
section;

wherein a plurality of the third yarn sections and a
plurality of the fourth yarn sections are arranged 1n a
toe region of the shoe upper extending between a
medial side of the shoe upper and a lateral side of the
shoe upper; and
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wherein the plurality of the third and fourth yarn sections
are each arranged on at least a portion of the plurality
of the first and second yarn sections.

19. Shoe upper according to claim 18, wherein a second

5 plurality of the third yarn sections and a second plurality of
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ne fourth yarn sections are each arranged 1n a heel region of
ne shoe upper.

20. Shoe upper for a sports shoe, comprising:

a first layer with a first surface;

a first continuous yarn comprising a first yarn section
having a central axis and a second yarn section having
a central axis, wherein the first yarn section and the
second varn section are each arranged on and substan-
tially parallel to the first surface;

wherein the first yarn section is arranged adjacent to the
second yarn section such that the central axes of the
first and second yarn sections are substantially parallel
to each other;

wherein the first yarn section 1s 1n contact with the second
yarn section along an entire length of the first yam
section; and

wherein a plurality of the first yarn sections and a plurality
of the second yarn sections cover a majority of the first
surface of the shoe upper 1n which a combined yarn
density of the plurality of the first yarn sections and the
plurality of the second yarn sections 1s 5 to 20 yarns per
centimeter.

21. Shoe upper according to claim 20, further comprising

a plurality of areas with diflerent combined varn densities.
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